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The  Bureau  of  Land  Management  is  responsible  for  the  balanced  management  of 
the  public  lands  and  resources  and  their  various  values  so  that  they  are  considered 
in  a combination  that  will  best  serve  the  needs  of  the  American  people. 
Management  is  based  upon  the  principles  of  multiple  land  use  and  sustained  yield; 
a combination  of  uses  that  take  into  account  the  long  term  needs  of  future 
generations  for  renewable  and  nonrenewable  resources.  These  resources  include 
recreation,  range,  timber,  minerals,  watershed,  fish  and  wildlife,  wilderness  and 
natural,  scenic,  scientific  and  cultural  values. 
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Dear  Reviewer: 

This  abbreviated  Final  Environmental  Impact  Statement  (FEIS)  on  the  Express  Pipeline  Project 
is  provided  for  your  information  and  use.  The  Express  Pipeline  is  a 515-mile,  24-inch 
underground  crude  oil  pipeline  from  Wildhorse,  Alberta,  Canada  to  Casper,  Wyoming.  This 
FEIS  is  a supplement  to  the  Draft  Environmental  Impact  Statement  (DEIS)  published  in  August 
1995.  It  incorporates  by  reference  the  material  presented  in  the  DEIS  and  identifies  changes  to 
the  DEIS  as  a result  of  additional  information  and  public  comments  received  after  the  DEIS  was 
published.  The  FEIS  contains  comments  received  on  the  DEIS  and  responses  to  those  comments. 
The  full  FEIS  was  not  reprinted  to  avoid  publishing  costs,  and  to  highlight  for  the  reader  the 
changes  that  were  made. 

There  will  be  a 30-day  public  comment  period  on  the  FEIS.  The  comment  period  will  start  on 
the  day  the  Environmental  Protection  Agency  published  the  FEIS  Notice  of  Availability  in  the 
Federal  Register.  Persons  who  wish  to  comment  on  the  FEIS  or  express  concerns  they  believe 
should  be  considered  in  the  decision  should  send  their  comments  in  writing  to:  Bureau  of  Land 
Management,  Attn:  Don  Ogaard,  Project  Manager,  Worland  District  Office,  P.O.  Box  119, 
Worland  WY  82401,  FAX  (307)  347-6195:  or  State  of  Montana  Department  of 
Environmental  Quality,  Attn:  Art  Compton,  P.O.  Box  202301,  Helena  MT  59629,  FAX  (406) 
444-1804.  Comments  received  during  this  period  will  be  considered  in  the  decision  making 
process.  The  date  by  which  comments  must  be  received  is  March  25,  1996. 

This  FEIS  is  not  a decision  document.  Upon  expiration  of  the  30-day  comment  period,  the  BLM 
will  analyze  the  comments  received,  prepare  a Record  of  Decision  (ROD),  and  make  the  ROD 
available  to  the  public.  Additionally,  the  DEIS  and  FEIS  comprise  the  recommendations  and 
report  by  the  Montana  Department  of  Environmental  Quality  (DEQ)  to  the  Board  of 
Environmental  Review  (BER)  under  provisions  of  the  Montana  Major  Facilities  Siting  Act,  75-20- 
101  MCA.  Comments  received  on  the  FEIS  will  be  forwarded  to  the  BER.  The  BER  will 
conduct  a hearing  to  establish  a record  upon  which  a decision  will  be  made.  This  record  will 
consider  those  criteria  set  forth  in  the  Siting  Act  and  implementing  administrative  rules.  The 
analysis  and  information  contained  in  the  DEIS  and  FEIS  will  be  part  of  that  record.  Notice  of 
the  hearing  process  and  procedures  will  be  provided  to  interested  parties  following  submission  of 
the  report  to  the  BER. 

DEQ  recommendations  for  the  Express  Pipeline  are  found  in  Chapter  3 of  this  FEIS.  The  BLM’s 
Preferred  Alternative  is  Alternative  3,  Proposed  Action  as  Modified  by  the  Wildlife  Timing 
Alternative.  BLM  concurs  with  DEQ’s  recommendations  regarding  Montana  stream  crossings 
timing  and  methods;  and  with  Express’  request  to  include  the  South-Central  Montana  Alternative 
as  an  element  of  the  Proposed  Action. 


Please  keep  this  volume  of  the  FEIS  for  future  reference.  A copy  of  the  FEIS  has  been  sent  to 
the  affected  Government  agencies  and  to  those  who  provided  comments  on  the  DEIS  or  otherwise 
indicated  that  they  wished  to  receive  a copy  of  the  FEIS.  Copies  of  both  the  DEIS  and  this  FEIS 
are  available  for  public  inspection  at  the  BLM  District  and  Resource  Area  offices  in  Havre, 
Lewistown,  and  Billings,  Montana  and  Cody,  Worland,  Lander,  and  Casper,  Wyoming;  the 
Montana  DEQ  office  in  Helena,  Montana;  and  city  and  county  libraries  in  communities  along  the 
proposed  route. 

In  Chapter  545,  Laws  of  1995  (HB  458),  the  Montana  Legislature  amended  the  Montana 
Antiquities  Act  to  provide  for  notification  to  landowners  and  interested  parties  regarding  cultural 
resource  property  determinations  made  by  the  Historic  Preservation  Office.  The  BLM  has 
provided  its  recommendations  to  the  State  Historic  Preservation  Office  regarding  eligibility  of 
cultural  sites  in  Montana  affected  by  the  Express  pipeline  proposal.  Some  of  these  eligible  sites 
are  located  on  private  lands.  The  BLM  plans  to  notify  individual  landowners  concerning 
recommendations  about  sites  on  private  property.  Private  landowners  who  have  sites  eligible  for 
listing  on  the  National  Register  of  Historic  Places  have  the  opportunity  to  comment  on  these 
recommendations  affecting  their  land.  Information  regarding  this  law  can  be  obtained  by 
contacting  the  State  Historic  Preservation  Office  in  Helena,  Montana. 

The  BLM  and  DEQ  would  like  to  thank  the  individuals  and  organizations  who  provided 
suggestions  and  comments  on  the  DEIS.  Their  help  has  been  invaluable  in  preparing  this  FEIS. 


Sincerely, 


Mark  A.  Simonich 
Director 

Montana  Department  of  Environmental  Quality 


Alan  R.  Pierson 
Wyoming  State  Director 
Bureau  of  Land  Management 
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Lead  Agencies:  Department  of  Interior  State  of  Montana 

Bureau  of  Land  Management  Department  of  Environmental  Quality 


Cooperating  Agencies:  Department  of  Interior 
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Counties 

Directly  Affected: 


Montana:  Hill,  Chouteau,  Fergus,  Judith  Basin,  Wheatland,  Golden  Valley, 

Stillwater,  and  Carbon 


Wyoming: 


Bighorn,  Washakie,  Hot  Springs,  Freemont,  and  Natrona 


Environmental  Impact  Statement  contact:  Correspondence  of  this  final  enviormental  impact  statement  should  be 

directed  to: 


Don  Ogaard 

Project  Manager 

BLM  Worland  District  Office 

P.O.  Box  1 19 

Worland,  Wyoming  82401 

(307)  347-9871 

Date  final  environmental  impact  statement  filed  with 
1996. 


Art  Compton 
Project  Manager 

Montana  Department  of  Environmental  Quality 
P.O.  Box  202301 
Helena,  Montana  59620 
(406)  444-6791 

States  Environmental  Protection  Agency:  February  23, 


Date  by  which  comments  on  this  final  environmental  impact  statement  must  be  received  to  be  considered  in  the 
Record  of  Decision:  March  25,  1996. 


ABSTRACT 

Express  Pipeline  Inc.  (Express)  proposes  to  construct,  maintain,  and  operate  a 24-inch  crude  oil  pipeline  from  the 
U.S.  (Montana)/Canada  border  near  Wild  Horse  to  Casper,  Wyoming.  The  project  (the  proposed  action)  would 
include  the  515-mile  pipeline,  five  pump  stations,  numerous  mainline  block  and  check  valves,  and  a meter  station. 
Initially,  the  pipeline  would  be  capable  of  transporting  172,000  barrels  per  day  of  Canadian  crude  oil  to  Casper, 
Wyoming.  Construction  is  scheduled  from  July  through  October,  1996,  with  operations  beginning  by  late  October, 
1996. 

This  final  environmental  impact  statement  analyzes  the  environmental  effects  of  the  Express  Pipeline,  the  No  Action 
Alternative,  and  a Modified  Action  Alternative  involving  timing  restrictions  for  construction  across  rivers  and 
streams;  construction  techniques  across  rivers;  and  construction  near  raptor  nests,  key  fisheries  spawning  habitat, 
and  big  game  winter  range.  The  BLM’s  selected  alternative  is  the  Modified  Action  Alternative.  The  MDEQ’s 
selected  alternative  is  the  Modified  Action  Alternative  with  specified  construction  techniques  for  perennial  rivers 
in  Montana. 

The  Managers  responsible  for  preparing  the  final  environmental  impact  statement  are  Darrell  Barnes,  BLM  Worland 
District  Manager,  and  Mark  Simonich,  Director,  Montana  Department  of  Environmental  Quality. 
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CHAPTER  1 — INTRODUCTION 


The  purpose  of  this  Final  Environmental  Impact  Statement  (FEIS)  is  to  respond  to  comments 
made  on  the  Express  Crude  Oil  Pipeline  Draft  Environmental  Impact  Statement  (DEIS),  issued 
on  August  18,  1995.  Reviewed  together,  the  FEIS  and  DEIS  incorporate  the  analyses  of  the 
affected  environment  and  potential  environmental  consequences  of  the  proposed  Express  crude 
oil  24-inch  pipeline  from  the  Canadian  border,  near  Wildhorse,  Canada,  to  Casper,  Wyoming. 
During  the  course  of  the  two-month  public  review,  two  major  issues  were  raised  concerning  the 
DEIS.  First,  commentors  noted  that  the  socioeconomic  analysis  was  deficient  concerning  the 
potential  economic  impacts  of  the  Express  pipeline  on  Wyoming  oil  prices,  exploration,  and  the 
Wyoming  tax  base.  Second,  some  commentors  believed  that  alternative  methods  should  be 
explored  for  construction  methods  to  cross  rivers  and  streams  in  Montana. 

As  a result  of  these  comments,  further  analyses  were  undertaken.  First,  the  Bureau  of  Land 
Management  (BLM)  and  the  Montana  Department  of  Environmental  Quality  (MDEQ)  contracted 
an  independent  economic  analyst  to  evaluate  the  potential  impacts,  if  any,  of  the  Express  pipeline 
on  Wyoming  oil  prices,  future  exploration  efforts,  and  the  Wyoming  tax  base.  Next,  an 
intensive  analysis  of  Montana  stream  crossing  techniques  was  conducted  by  the  MDEQ,  Express 
Pipeline,  and  Express  Pipeline  consultants.  As  a result  of  this  analysis,  alternative  methods  have 
been  proposed  for  some  Montana  streams  and  crossings. 

The  remaining  chapters  and  appendices  of  this  FEIS  provide  the  changes  and  additional 
information  developed  in  response  to  comments  received  on  the  DEIS.  Chapter  2 presents  the 
summary  of  changes  and  additions  made  as  a result  of  comments  and  additional  or  corrective 
data  received.  Chapter  3 describes  the  recommendations,  based  on  the  DEIS  and  FEIS,  that  the 
MDEQ  will  present  to  the  Montana  Board  of  Environmental  Review.  The  following  appendices 
have  been  added  or  updated  with  new  information: 

1)  Appendix  D contains  the  updated  list  of  wetlands  along  the  Express  route.  The  updated  list 
was  prepared  for  Express’  Nationwide  404  Permit  application,  submitted  to  the  U.S.  Army 
Corps  of  Engineers. 

2)  Appendix  L is  the  final,  approved  copy  of  the  Cultural  Resources  Programmatic  Agreement 
for  the  Express  pipeline  project.  This  appendix  replaces  Appendix  L in  the  DEIS,  which 
contained  the  draft  Programmatic  Agreement. 

3)  Appendix  N is  a summary  of  the  economic  analysis,  prepared  by  Planning  Information 
Corporation,  Denver,  Colorado.  The  analysis  evaluates  the  potential  impacts  of  the  Express 
pipeline  on  Wyoming  oil  prices,  future  exploration,  and  effects  on  the  Wyoming  tax  base. 
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4)  Appendix  0 is  the  Stream  Crossings  Techniques  section,  which  describes  the  site-specific 
conditions  of  the  major  water  bodies  crossed  in  Montana  by  the  proposed  pipeline.  This  section 
also  evaluates  four  types  of  stream  crossings  that  may  be  employed  for  the  Montana  rivers  and 
streams. 

5)  Appendix  P contains  an  outline  of  the  Spill  Prevention,  Containment  and  Control  Plan  that 
Express  is  currently  developing.  The  final  SPCCP  must  be  approved  by  the  appropriate  federal, 
state,  and  local  agencies  before  construction  could  begin  on  the  pipeline. 

6)  Appendix  Q contains  the  comments  received  on  the  DEIS  during  the  public  review  period 
and  the  agency'  response  to  the-  comments.  The  comments  are  published  verbatim  with  the 
exception  of  copyrighted  material  such  as  magazine  articles. 

7)  Appendix  R describes  the  proposed  locations  of  the  power  lines  which  would  provide 
electrical  power  for  the  five  pump  stations  along  the  Express  route.  The  appendix  also  describes 
the  potential  environmental  impacts  of  the  proposed  power  lines. 
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CHAPTER  — 2 SUMMARY  OF  CHANGES  AND  ADDITIONS 
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Revisions  have  been  made  based  on  the  161  comments  received  concerning  the  Express  Pipeline 
DEIS.  Also,  this  chapter  contains  corrections  and  additions  to  the  text  of  the  DEIS  that  were 
made  to  respond  to  these  comments. 
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S-4 

4 

4 

OK. 

After  “....would  occur”  insert 
“along  the  pipeline  right-of-way” 

S-8 

6 

1 

Delete  first  sentence 

Replace  with  the  following: 

“Mainline  valves  and  check  valves  would  be  located  with 
spacing  in  accordance  with  the  provisions  of  49  CFR  Part 
195.260,  Valve  Locations.  The  spacing  will  be 

approximately  25  miles.  The  mainline  valves  would  be 
remotely  controlled  through  the  SCADA.” 

S-10 

4 

1 

S-ll 

1 

Part  195 

49  CFR  Part  195 

OK. 

add  another  bullet: 

“environmental  mitigation  and  rehabilitation” 

S-12 

2 

7 

OK. 

Add  the  following: 

“If  three  separate  attempts  to  directionally  drill  this 
crossing  fail,  then  DEQ  recommends  that  Express  be 
allowed  to  pursue  using  the  open  trench  method.  If  open 
trenching  is  necessary,  DEQ  requests  authority  to  work 
further  with  local,  state  and  federal  agencies  to  place 
conditions  on  the  timing  of  construction,  to  require 
methods  to  further  reduce  sediment  production,  and 
approve  reclamation  of  the  pipeline  right-of-way  at  the 
Missouri  River  crossing.  A separate  404  permit  would  be 
required  for  open  trenching  and  would  require  a separate 
biological  assessment.” 

S- 17 

Table  S-l 
2 

Entire  route  would  be  re- 
surveyed for  active  raptor  nests 
in  the  spring  of  1996. 

The  portions  of  the  route  with  suitable  habitat  for  raptors 
would  be  surveyed  in  the  spring  prior  to  construction. 

S-l  8 

Table  S-l 
1 

“Pipeline  would  be  realigned  at 
the  Bridger  trail  (MP  425)  in  the 
area  of  annual  celebrations  of 
pioneer  migrations.” 

“Pipeline  would  be  realigned  at  the  Bridger  trail  (MP 
425)  in  the  area  of  occasional  celebrations  of  pioneer 
migrations.” 

S-l  8 

Table  S-l 
1 

OK. 

Add  the  following  after  “...  has  been  compromised.” 
“as  a result  of  the  construction  of  two  pipelines.” 
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S- 18 

Table  S-l 


S- 18 

Table  S-l 


S-l  8 

Table  S-l 
4 


“Pipeline  would  be  realigned  at 
the  Bridger  trail  (MP  425)  in  the 
area  of  annual  celebrations  of 
pioneer  migrations." 


“Pipeline  would  be  realigned  at  the  Bridger  trail  (MP 
425)  in  the  area  of  occasional  celebrations  of  pioneer 
migrations.” 


OK. 


Add  the  following  after  “...  has  been  compromised, 
“as  a result  of  the  construction  of  two  pipelines." 


Socioeconomics  - Alternatives  2 Delete  last  line  “Express  pipeline  should  not  affect...” 
and  3 Insert  the  following: 

“Express  pipeline  may  cause  Wyoming  sweet  crude  prices 
to  decrease  by  $1.00  per  barrel.  Based  on  current  annual 
sweet  crude  oil  production  of  27  million  barrels,  such  a 
price  decrease  could  result  in  a loss  of  $27  million 
annually  for  Wyoming  producers  of  sweet  crude.  Tax 
revenues  to  Wyoming  could  decrease  by  $3.4  million,  a 
decrease  of  1.5  percent. 

Montana  production  is  roughly  one-sixth  of  Wyoming 
production.  Therefore,  the  indirect  effects  of  the  project 
on  Montana  from  a regional  $1.00  per  barrel  sweet  oil 
price  decrease  could  be  roughly  one-sixth  of  the 
Wyoming  scale  of  impacts.  These  impacts  could  include 
the  following  at  a minimum:  an  annual  loss  of 
approximately  $4  million  of  Montana  producer  income,  a 
loss  of  nine  Montana  production  employees,  and  a loss  of 
$0.5  million  per  year  in  total  state,  local,  education,  and 
severance  taxes. 

Oil  and  gas  royalties  are  a major  source  of  revenue  for 
the  Shoeshone  and  Arapaho  Tribes  of  the  Wind  River 
Reservation.  Yearly  sweet  crude  production  on  the 
reservation  is  approximately  130,000  barrels,  or  2.9 
percent  of  the  total  crude  production.  Royalty  rates  on 
tribal  leases  range  from  12  to  30  percent,  with  18  percent 
being  the  most  common.  A reduction  in  the  sweet  crude 
price  of  $1.00  per  barrel  could  potentially  reduce  tribal 
royalty  revenue  by  $23,400  per  year.  No  quantifiable 
secondary  impacts  to  production  or  exploration  are 
anticipated  because  most  of  the  sweet  crude  is  produced 
as  condensate  from  natural  gas  wells." 

“The  scenario  described  above,  and  detailed  in  Appendix 
N,  is  the  most  probable  result  of  the  construction  and 
operation  of  the  Express  pipeline.  However,  Appendix  N 
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also  points  out  that  the  scenario  is  dependent  on  the 
assumptions  used  for  the  analysis.  If  any  one  of  the 
assumptions  prove  incorrect,  the  impacts  could  be 
substantially  different. 

For  example,  it  is  possible  that  the  reduction  in  crude 
prices  may  not  be  confined  to  sweet  crude  only.  If  the 
price  for  all  Wyoming  production  would  decrease  by 
$1 .00/barrel,  annual  loss  of  revenue  to  the  state  could 
approach  $10  million.  Direct  job  loss  in  oil  exploration 
and  production  could  be  48,  with  amultiplier  effect 
potentially  causing  a total  job  loss  of  120.  Tribal 
revenues  lost  could  be  approximately  $950,000  per  year. 
Although  this  scenario  is  unlikely,  the  possibility  of  its 
occurrence  cannot  be  ruled  out.” 


S-19 

Table  S-l 
1 

Alt  2 

“The  Cultural  Resources 

Programmatic  Agreement  would 
determine  NRHP  eligibility  and 
mitigation  to  avoid  or  Excavate.” 

Add  the  following: 

“The  Treatment  Plan  described  in  the  Programmatic 
Agreement  (Appendix  L)  would  assure  that  impacts  to 
cultural  resources  are  minimized.” 

1-11 
Table  1 

OK. 

Delete  the  U.S.  Bureau  of  Land  Management  Temporary 
Use  Permit  requirement. 

1-1 1 
Table  1 

OK. 

Delete  the  U.S.  Bureau  of  Land  Management,  Amend  the 
U.S.  Department  of  the  Interior  right-of-way  grant 
requirement. 

1-12 

Blank. 

Add  the  following  lines  to  Table  1 under  U.S.  Government: 

Agency  - Western  Area  Power  Administration 
Permit/Authority  - Encroachment  permits 
Agency  Action  - Issue  an  encroachment  permit  for  crossing 
electrical  transmission  iines 

Agency  - U.S.  Department  of  Transportation 
Permit/Authority  - Highway  crossing  permit 
Agency  Action  - Issue  a permit  for  crossing  federally 
funded  highways 

Agency  - U.S.  Department  of  Treasury,  Bureau  of  Alcohol, 

Tobacco  and  Firearms 

Permit/Authority  - Explosives  permit 

Agency  Action  - Issue  a permit  for  handling  explosives. 

1-12 
Table  1 

OK. 

Delete  the  U.S.  Bureau  of  Reclamation,  Easement  for 
irrigation  district  crossing  requirement. 
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1-13 
Table  1 

Montana  boards  of  county 
commissioners  for  Hill, 

Chouteau,  Fergus  County,  Judith 
Basin,  Upper  and  Lower 
Musselshell,  Stillwater,  and 
Carbon  conservation  Districts 

Montana  county  commissioners  for  Hill,  Chouteau,  Fergus, 
Judith  Basin,  Wheatland,  Golden  Valley,  Stillwater  and 
Carbon  counties. 

1-13 
Table  1 

Hill  County,  Bid  Sandy, 
Chouteau,  Fergus  County,  Judith 
Basin,  Upper  and  Lower 
Musselshell,  Stillwater,  and 
Carbon  conservation  Districts 

Hill,  Big  Sandy,  Chouteau,  Fergus,  Judith  Basin,  Upper 
Musselshell,  Stillwater,  Sweetgrass,  and  Carbon 
conservation  districts. 

1-13 
Table  1 

Wyoming  Highway  Department 

Wyoming  Department  of  Transportation 

1-14 
Table  l 

OK. 

Under  Wyoming  Office  of  Historic  Preservation,  Agency 
Action,  delete  “and  FERC”. 

1-14 
Table  1 

OK. 

Under  Wyoming  State  Engineer’s  Office,  Surface  water 
appropriation  permit.  Agency  action  should  be  “Consider 
issuance  of  a license  to  appropriate  surface  water.” 

1-14 
Table  1 

OK. 

Under  Wvoming  county  commissioners  , delete  the 

requirement  for  floodplain  permits. 

2-24 

Entire  paragraph. 

Delete  the  entire  paragraph  and  insert  the  following: 

J 


“Express  proposes  to  control  its  communication  system 
from  a central  control  facility  in  Sherwood  Park,  Alberta, 
Canada.  The  system  is  being  developed  as  part  of  the 
overall  pipeline  control  system.  Communications  would  be 
accomplished  through  one  of  four  options.  The  following 
four  options  are  listed  without  any  preference  or  priority: 

Fiber  Optic  Cable 

Express  would  install  an  end-to-end  fiber  optic  cable  in  the 
pipeline  trench  during  construction.  All  pump  stations  and 
block  valves  would  be  connected  to  the  cable  for 
communications  with  the  SCADA  host.  A small  pedestal 
would  be  installed  at  each  pump  station  and  block  valve.  A 
dial  up  feed  to  the  fiber  optic  cable  end  most  distant  from 
the  SCADA  host  would  provide  a back  up  in  case  the 
integrity  of  the  fiber  link  is  lost  because  of  damage. 

Leased  Line 


2-5 


PAGE 

PARAGRAPH 

LINE 


TEXT  IS 


TEXT  SHOULD  BE 


2-24 
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Express  would  primarily  use  existing  telephone  lines  to 
provide  the  communications  link  between  the  SCADA  host 
and  the  pump  stations.  Radio  antenna  towers,  ranging  from 
10  to  64  feet  in  height,  would  be  installed  at  block  valves  to 
effect  communications  to  the  nearest  pump  station. 
Depending  on  the  height  and  configuration  of  the  towers, 
guy  wires  may  be  installed  to  support  the  towers.  Where 
feasible,  all  guy  wires  would  be  grounded  within  the 
boundary  of  the  chain-link  fenced  facility.  Line  extensions 
would  be  required  at  locations  not  presently  equipped  to 
provide  the  necessary  communication  links. 

Satellite 

Express  would  install  satellite  dishes  at  each  pump  station 
to  provide  communication  between  the  SCADA  host  and 
the  pump  stations.  The  satellite  dishes  would  be  located  on 
the  right-of-way  in  close  proximity  to  the  pump  stations. 
Radio  antenna  towers,  ranging  from  1 0 to  64  feet  in  height 
depending  on  the  intervening  terrain,  would  be  installed  at 
block  valves  to  effect  communications  to  the  nearest  pump 
station.  Depending  on  the  height  and  configuration  of  the 
towers,  guy  wires  may  be  installed  to  support  the  towers. 
Where  feasible,  all  guy  wires  would  be  grounded  within  the 
chain-link  fenced  boundary  of  the  facilities. 

Microwave 


Express  would  install  microwave  towers  at  each  pump 
station  to  provide  line-of-sight  communication  between 
each  pump  station.  The  microwave  towers  would  range 
from  64  to  200  feet  in  height  depending  on  the  intervening 
terrain.  Guy  wires  would  be  installed  to  support  the 
microwave  towers.  Radio  antenna  towers,  ranging  from  10 
to  64  feet  in  height  depending  on  the  intervening  terrain, 
would  be  installed  at  block  valves  to  effect  communications 
to  the  nearest  pump  station.  Depending  on  the  height  and 
configuration  of  the  towers,  guy  wires  may  be  installed  to 
support  the  towers.  Where  feasible,  all  guy  wires  would  be 
grounded  within  the  chain-link  fenced  boundary  of  the 
facility. 

delete  "a  maximum  spacing  of  25  Insert  “spacing  in  accordance  with  the  provisions  of  49  CFR 

miles  and  in  accordance  with  Part  195.260,  Valve  Locations.  The  spacing  will  be 

DOT  regulations.”  approximately  25  miles.” 
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Delete  text  beginning  with  the  Insert  the  following: 

sentence  “Summarizing  the  more  The  provisions  of  49  CFR  1 95.260  indicates  valves  must  be 

salient ” to  the  end  of  the  installed  at  the  following  locations: 

paragraph. 

1 ) On  the  suction  end  and  the  discharge  end  of  a pump 
station  in  a manner  that  permits  isolation  of  the  pump 
station  equipment  in  the  event  of  an  emergency. 

2)  On  each  line  entering  or  leaving  a breakout  storage  tank 
in  a manner  that  permits  isolation  of  the  tank  area  from 
other  facilities. 


3)  On  each  mainline  at  locations  along  the  pipeline  system 
that  will  minimize  damage  or  pollution  from  accidental 
hazardous  liquid  discharge,  as  appropriate  for  the  terrain  in 
open  country  or  for  populated  areas. 

4)  On  each  lateral  takeoff  from  a trunkline  in  a manner  that 
permits  shutting  off  the  lateral  without  interrupting  the  flow 
in  the  trunk  line. 

5)  On  each  side  of  a water  crossing  that  is  more  than  100 
feet  wide  from  high-water  mark  to  high-water  mark  unless 
the  Secretary  finds  in  a particular  case  that  valves  are  not 
justified. 

6)  On  each  side  of  a reservoir  holding  water  for  human 
consumption. 

OK.  Add  “and  rangeland”  after  “In  cultivated  and  improved 

areas” 


Reclamation  and  Revegetation  Preliminary  Rehabilitation  Plan,  included  as  Appendix  B to 
Plan,  included  as  ? To  this  EIS.  this  EIS. 


(?)  , included  as  Appendix  B to  this  EIS. 


On  cultivated  and  improved  lands  Delete. 


OK.  Add  after  ....low  or  non-existent.  "Construction  periods  to 

cross  rivers  and  streams  would  vary  according  to  the  size  of 
the  river  or  stream  as  follows: 
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2-41 
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5 
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1 

6 

2-43 

3 

2 
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• major  river  ( 100  feet  wide  or  greater)  would  last 
one  to  two  weeks, 

• major  stream  (10  to  100  feet  wide,  average 
depth  greater  than  two  feet)  would  last  about  two 
to  six  days  depending  on  whether  blasting  would 
take  place,  and 

• minor  stream  (width  less  than  ten  feet,  average 
depth  less  than  two  feet)  construction  would  be 
complete  in  one  to  two  days. 

These  construction  times  reflect  the  total  time  from 
equipment  set-up  to  backfilling  the  trench  and  clean-up. 
The  actual  time  "in  the  water"  would  be  less  in  most 
circumstances." 

OK.  Add  “and  designated  species  of  special  concern”  after 

species 


Carbon  County,  Wyoming  Carbon  County,  Montana 


OK. 


add  after  ”re-contoured”: 

“,  topsoil  would  be  respread,” 


OK.  Add  after  last  sentence  in  paragraph: 

“Express  has  proposed  boring  all  canals  along  the  route 
unless  conditions  would  render  boring  not  feasible.  If  soil 
conditions  at  the  time  of  construction  do  not  allow  for 
boring,  and  there  is  flow  in  the  canal.  Express  proposes  to 
divert  the  flow  beyond  the  excavation  so  that  no  disruption 
of  flow  would  occur”. 

? Appendix  B,  Preliminary  Rehabilitation  Plan. 


? Appendix  B,  Preliminary  Rehabilitation  Plan. 


OK  Insert  the  following  after  “....successive  hydrostatic  test 

sections”: 
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51 


51 
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‘‘but  could  not  be  transferred  across  the 
Yellowstone/Missouri  River  drainage  divide  without 
Montana  DNRC  approval.” 

"‘..patrolling  the  right-of-way  "‘...patrolling  the  right-of-way  bi-weekly”, 
weekly” 


(?) 


Appendix  B. 


Authority 


Administration 


OK. 


add  “conducted  by  Dan  Nebel  of  Terracon,  Billings, 
Montana”  after  Express 


'"Thus,  from  Milepost  1 12.0,..”  Delete  the  entire  sentence  and  replace  with: 

“Thus,  from  about  Milelpost  1 12.0,  the  proposed  route 
swings  east  and  generally  follows  a ridge  along  an  existing 
two-track  vehicle  trail  to  the  top  of  Arrow  Creek  Bench. 
The  pipeline  route  crosses  a small  landslide  in  this  area.” 

OK.  Insert  the  following  after  the  sentence  ending  “...in  these  re- 

enactments.” 

Although  the  visual  integrity  of  the  trail  has  been  somewhat 
compromised  at  the  proposed  crossing  by  modem 
intrusions,  such  as  sagebrush  spraying,  at  this  location  it  is 
one  of  the  physically  best-preserved  portions  of  the  Bridger 
Trail  in  either  the  Lander  or  Platte  River  Resource  Areas.” 

OK.  Insert  the  following  sentence  after  “ and  30  April.” 

“The  wildlife  timing  restriction  in  the  crucial  big  game 
winter  ranges  applies  to  the  period  from  the  commencement 
of  right-of-way  clearing  to  backfilling  of  the  trench.  There 
are  no  objections  to  construction-related  activities 
performed  by  small  work  crews  from  November  1 5 to  April 
30.” 

OK.  Insert  the  following  after  the  first  sentence  ending  “...the 

proposed  action.” 

“As  with  all  action  alternatives,  there  would  be  no 
construction  in  big  game  parturition  habitat  from  May  1 to 
June  30.” 
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Row  l 

Col  3 

2-60 

Table  4 

Row  1 

Col  3 
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Table  4 

Row  2 
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2-60 

Table  4 

Row  2 


TEXT  IS 


TEXT  SHOULD  BE 


OK. 

Add  the  following  paragraph  after  paragraph  2: 

“DEQ  has  no  objection  to  work  which  would  not  contribute 
sediment  to  streams  after  October  1 and  supports  this 
general  concept.  Stream  specific  timing  restrictions  are 
given  in  Appendix  0.  After  October  1,  DEQ  will  ask  the 
Board  to  require  Express  to  notify  the  state  inspector  three 
days  in  advance  of  any  work  which  would  contribute 
sediment  to  a stream.  If  DEQ  review  and  consultation  with 
MDFWP  indicates  that  such  work  would  not  interfere  with 
fish  spawning  or  incubation  of  fish  eggs  it  would  be 
allowed.  Such  a condition  has  been  used  successfully  on 
past  projects.” 

Entire  paragraph. 

Delete  entire  paragraph  and  replace  with: 

Under  this  alternative,  Express  would  construct,  operate  and 
maintain  the  pipeline  similar  to  the  proposed  action. 
Express  would  be  limited  to  crossing  perennial  streams  in 
Montana  during  the  low  flow  period  during  the  summer  and 
fall.  Appendix  0 describes  the  streams  and  crossing 
locations  comprising  this  variation. 

Table  3. 

Delete  entire  Table  3.  Appendix  0 contains  all  the  pertinent 
and  detailed  information  on  Montana  perennial  stream 
crossings. 

Entire  route  would  be  re- 
surveyed for  active  raptor  nests 
in  the  spring  of  1996. 

The  portions  of  the  route  with  suitable  habitat  for  raptors 
would  be  surveyed  in  the  spring  prior  to  construction. 

“Pipeline  would  be  realigned  at 
the  Bridger  trail  (MP  425)  in  the 
area  of  annual  celebrations  of 
pioneer  migrations.” 

“Pipeline  would  be  realigned  at  the  Bridger  trail  (MP 
425)  in  the  area  of  occasional  celebrations  of  pioneer 
migrations.” 

OK. 

Add  the  following  after  “...  has  been  compromised, 
“as  a result  of  the  construction  of  two  pipelines.” 

“Pipeline  would  be  realigned  at 
the  Bridger  trail  (MP  425)  in  the 
area  of  annual  celebrations  of 
pioneer  migrations.” 

“Pipeline  would  be  realigned  at  the  Bridger  trail  (MP 
425)  in  the  area  of  occasional  celebrations  of  pioneer 
migrations.” 

OK. 

Add  the  following  after  "...  has  been  compromised, 
“as  a result  of  the  construction  of  two  pipelines.” 

PAGE 

PARAGRAPH 

LINE 


TEXT  IS 


TEXT  SHOULD  BE 


2-60 
Table  4 
4 


Socioeconomics  - Alternatives  2 Delete  last  line  “Express  pipeline  should  not  affect...” 
and  3 Insert  the  following: 

“Express  pipeline  may  cause  Wyoming  sweet  crude  prices 
to  decrease  by  $1.00  per  barrel.  Based  on  current  annual 
sweet  crude  oil  production  of  27  million  barrels,  such  a 
price  decrease  could  result  in  a loss  of  $27  million 
annually  for  Wyoming  producers  of  sweet  crude.  Tax 
revenues  to  Wyoming  could  decrease  by  $3.4  million,  a 
decrease  of  1.5  percent. 

Montana  production  is  roughly  one-sixth  of  Wyoming 
production.  Therefore,  the  indirect  Montana  project 
effects  from  a regional  $1.00  per  barrel  sweet  oil  price 
decrease  could  be  roughly  one-sixth  of  the  Wyoming  scale 
of  impacts.  These  impacts  could  include  the  following  at 
a minimum:  an  annual  loss  of  approximately  $4  million 
of  Montana  producer  income,  a loss  of  nine  Montana 
production  employees,  and  a loss  of  $0.5  million  per  year 
in  total  state,  local,  education,  and  severance  taxes. 

Oil  and  gas  royalties  are  a major  source  of  revenue  for 
the  Shoeshone  and  Arapaho  Tribes  of  the  Wind  River 
Reservation.  Yearly  sweet  crude  production  on  the 
reservation  is  approximately  130,000  barrels,  or  2.9 
percent  of  the  total  crude  production.  Royalty  rates  on 
tribal  leases  range  from  12  to  30  percent,  with  18  percent 
the  most  common.  A reduction  of  in  the  sweet  crude 
price  of  $1.00  per  barrel  could  potentially  reduce  tribal 
royalty  revenue  by  $23,400  per  year.  No  quantifiable 
secondary  impacts  to  production  or  exploration  are 
anticipated,  because  most  of  the  sweet  crude  is  produced 
as  condensate  from  natural  gas  wells. 

The  scenario  described  above,  and  detailed  in  Appendix 
N,  is  the  most  probable  result  of  the  construction  and 
operation  of  the  Express  pipeline.  However,  Appendix  N 
also  points  out  that  the  scenario  is  dependent  on  the 
assumptions  used  for  the  analysis.  If  any  one  of  the 
assumptions  prove  incorrect,  the  impacts  could  be 
substantially  different. 

For  example,  it  is  possible  that  the  reduction  in  crude 
prices  may  not  be  confined  to  sweet  crude  only.  If  the 
price  for  all  Wyoming  production  would  decrease  by 
$1 .00/barrel,  annual  loss  of  revenue  to  the  state  could 
approach  $10  million.  Direct  job  loss  in  oil  exploration 
and  production  could  be  48,  with  a multiplier  effect 
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potentially  causing  a total  job  loss  of  120.  Tribal 
revenues  lost  could  be  approximately  $950,000  per  year. 
Although  this  scenario  is  unlikely,  the  possibility  of  its 
occurrence  cannot  be  ruled  out.” 


"The  Cultural  Resources 
Programmatic  Agreement  would 
determine  NRHP  eligibility  and 
mitigation  to  avoid  or  excavate.” 


Delete.  Add  the  following: 

"The  Treatment  Plan  described  in  the  Programmatic 
Agreement  (Appendix  L)  would  assure  that  impacts  to 
cultural  resources  are  minimized.” 


Description  of  slope  intensity.  Column  3 heading  should  be  “Description  of  Slope 

Instability” 

The  milepost  references  and  descriptions  of  slope 
instability  should  be  416.7  to  417.2  at  West  Kirby  Creek, 
t The  description  should  read  “An  area  of  active  slumping 

to  the  west  of  the  proposed  Express  pipeline  has  been 
avoided  by  routing  the  pipeline  up  a stable  sloping 
bench.” 

“....  have  the  same  “ have  the  same  water  quality  classification..” 

classification...” 


The  sites  of  the  proposed  The  sites  of  the  proposed  crossings  for  the  largest  of  these 

crossings  for  the  largest  of  these  streams  have  been  evaluated  for  lateral  and  bed  scour 

streams  have  been  evaluated  for  potential  associated  with  a 100-year  flood, 
scouring  associated  with  a 100- 
year  flood. 


Milk  River  Columns  3 through  7 for  the  Milk  River  should  be:  Bed 

Scour  - 16  feet;  Active  Channel  Width  - 455  feet;  Right 
Bank  Distance  - 435  feet;  Left  Bank  Distance  - 310  feet; 
Deep  Burial  Length  - 1200  feet. 

Delete  Footnote  3 and  Note. 


3-38  OK. 

2 
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Add:  “An  infiltration  gallery  is  a horizontal  well  or  trench 
in  the  alluvium  below  the  depth  of  the  riverbed.  Water  is 
not  drawn  directly  from  the  river.  Rather,  it  is  drawn 
through  the  alluvium  beneath  the  river  bed.” 
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Delete  sentence  “Both  water  Replace  with  the  following: 

intake...”  “Ryegate  is  about  22  river  miles  downstream  of  the  pipeline 

crossing,  and  Laurel  is  about  10  river  miles  downstream.” 
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same  water  quality  classification 

3-39 

Unnamed  Drainage  channel  width 

channel  width  should  be  0 

Table  12 
16 

is  150 

■ 

3-39 

Flow  class  is  7 

Flow  class  should  be  E 

Table  12 
1 

3-39 
Table  12 

Flow  class  is  7 

Flow  class  should  be  E 

3-40 
Table  12 


Kirby  Creek  State  Fishery  class  is  class  should  be  IV 
V 
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Table  12 
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Unnamed  Drainage  channel  width  channel  width  should  be  0 
is  100 


Note  2.  Replace  Note  2 with  the  following: 

: Wyoming  State  Fishery  classifications: 

Class  I:  Premium  trout  waters  - fisheries  of  national 
importance. 

Class  II:  Very  good  trout  waters  - fisheries  of  statewide 
importance. 

Class  II:  Important  trout  waters  - fisheries  of  regional 
importance. 

Class  IV:  Low  production  trout  waters  - fisheries  frequently 
of  local  importance,  but  generally  incapable  of  sustaining 
fishing  pressure. 

Class  V:  Very  low  production  trout  waters  - often  incapable 
of  sustaining  a trout  fishery. 

Delete  Wyoming  Water  Replace  with  the  following: 

Classification  definitions.  1 Wyoming  Surface  Water  Classes  (WDEO  1990) 

Class  I:  Those  surface  waters  in  which  no  further  water 
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quality  degradation  by  point  source  discharges  other  than 
from  dams  will  be  allowed. 

Class  II:  Those  surface  waters,  other  than  those  classified  as 
Class  I,  which  are  determined  to  support  game  fish:  or  have 
hydrologic  and  natural  water  quality  potential  to  support 
game  fish;  or  to  include  nursery  areas  or  food  sources  for 
game  fish. 

Class  III:  Those  surface  waters,  other  than  those  classified 
as  Class  I,  which  are  determined  to  be  presently  supporting 
nongame  fish  only;  or  to  have  the  hydrologic  and  natural 
water  quality  potential  to  support  nongame  fish  only;  or  to 
include  nursery  areas  or  food  sources  for  nongame  fish  only. 

Class  IV:  Those  surface  waters,  other  than  those  classified 
as  Class  I,  which  are  determined  to  not  have  the  hydrologic 
or  natural  water  quality  potential  to  support  fish  and  include 
all  intermittent  and  ephemeral  streams.  Class  IV  waters 
shall  receive  protection  for  agricultural  uses  and  wildlife 
watering. 

Twelvemile  Draw  (Upper)  State  Class  should  be  IV 
Water  Use  Class  is  UV 


OK.  The  second  sentence  in  the  footnote  should  read,  “The 

maximum  potential  scour  depth  in  bedrock  is  estimated  to 
be  one  foot”. 


“However,  the  main  source  of 
water  for  Lovell  is  the  Shoeshone 
Municipal  pipeline,  which 
transports  water  from  the  Buffalo 
Bill  Reservoir  west  of  Cody, 
Wyoming”. 


Delete  text  and  replace  with: 

“An  Express  representative  contacted  an  official  for  the 
Town  of  Lovell,  Wyoming  on  November  17,  1995.  The 
official  indicated  that  the  five  water  supply  wells  previously 
used  for  miscellaneous  purposes  are  now  abandoned  and  are 
longer  in  use.  The  town  now  receives  all  of  its  water  supply 
from  the  Shoeshone  Municipal  Pipeline,  which  transports 
water  from  the  Buffalo  Bill  Reservoir  near  Cody, 
Wyoming.” 


“In  addition  to  the  state  law,  the  “Montana  law” 
Montana  Legislature” 


crucial  winter  year-long  range  crucial  winter/year-long  range 
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CYWL 


crucial  winter/year-long  range 


CYWL 


crucial  winter/year-long  range 


OK. 


To  distinguish  between  the  town  site  and  the  river,  insert 
“the  town  of’  before  Powder  River. 


Entire  first  sentence.  Change  the  first  sentence  to  read,  “Several  federally-listed 

threatened  or  endangered  species  potentially  occur  along  the 
proposed  Express  pipeline  route.” 

Pole  Mountain  Pine  Mountain 


The  proposed  pipeline  is  near  the  Deleted 

first  oil  well  drilled  in  Wyoming 
in  1884  near  Lander. 

Table  6 Table  5 


“West  Kirky  Creek” 


Delete  references  to  West  Kirby  Creek,  lines  2 and  3 in 
Table  28 


Passing  within  five  miles 

of impact  less  than 

significant. 


Passing  within  five  miles  of  active  or  potentially  active 
surface  faults  is  a significant  hazard  only  if  fault 
movement  would  result  in  liquefaction-induced  ground 
movement,  principally  lateral  spreading  and  flow  slides, 
of  a magnitude  sufficient  to  rupture  the  pipeline.  The 
pipeline  in  this  reach  is  not  located  in  liquefiable  soils  or 
along  unstable  slopes  that  would  dramatically  fail  as  a 
result  of  the  projected  fault  movement. 


Entire  paragraph.  Delete  entire  paragraph.  Replace  with  the  following: 

“For  streams  and  rivers  in  Montana  having  designated 
floodplains  (see  Table  10,  Chapter  3),  Express  would  be 
required  to  place  the  pipeline  twice  the  estimated  depth  of 
scour  for  the  100-year  flood  below  the  minimum  thalweg 
for  the  stream  or  river  and  at  a minimum  of  four  feet  deep. 


Calculated  scour  depth  for  some  of  the  designated 
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floodplains  are  shown  in  Table  1 1 in  Chapter  3.  Estimated 
depths  of  bed  scour  are  three  to  eight  feet  for  most  of  the 
designated  floodplains.  Geotechnical  investigations  of  the 
Milk  River  crossing  indicates  a maximum  scour  depth  of  16 
feet  below  the  minimum  bed  elevation  in  the  alluvial 
materials  for  the  100-year  flood  event. 

Entire  paragraph.  Delete  entire  paragraph.  Replace  with: 

“In  order  to  protect  groundwater  resources,  which  are  vital 
for  public  and  private  supply  systems.  Express  would 
conduct  pre-  and  post-construction  monitoring  of  any  wells 
or  springs  within  100  feet  of  the  right-of-way.  After  the 
right-of-way  has  been  approved.  Express  would  determine 
whether  any  wells  or  springs  are  within  100  feet  of  the 
right-of-way.  The  survey  would  be  conducted  by  checking 
state  well  records,  agency  records,  and  personal 
communication  with  private  landowners.  Baseline  field 
surveys  of  each  well  or  spring  would  include  a visual 
estimate  of  flow  and  water  clarity,  and  field  measured 
temperature,  electrical  conductivity,  and  pH.  The  results  of 
these  surveys  would  be  filed  with  the  agencies  before 
construction  commences.  After  construction  is  complete, 
the  wells  and  springs  would  be  surveyed  again  for  the  same 
paramaters  to  determine  if  construction  has  caused  any 
impacts  on  the  ground  water. 

In  the  unlikely  event  that  post-construction  monitoring 
shows  that  construction  had  an  adverse  effect  on  the 
groundwater,  Express  would  provide  for  an  emergency 
potable  water  source  and  for  the  necessary  repairs, 
replacement,  and/or  relocation  of  the  affected  facilites  to 
restore  the  supply  system  to  its  former  capacity.  Before 
construction  begins,  protocols  would  be  developed  for 
determining  how  compensation  would  be  provided  to 
landowners  in  the  event  damage  does  occur  as  a result  of 
pipeline  construction,  including  measures  that  would  be 
taken  if  it  were  not  technically  possible  to  restore  a well  to 
its  original  capacity  and  not  possible  to  install  a new  well.” 

OK.  Insert  the  following  after  the  sentence  “...Milk  and  Judith 

Rivers.” 

“At  the  proposed  crossing  of  the  Milk  River,  the  river  is 
closed  to  new  consumptive  uses  year  round.  Any  water 
diverted  for  hydrostatic  testing  that  is  not  returned  to  the 
Milk  River  mainstem  is  considered  a new  use  and  would  not 
be  allowed  under  Montana  water  law.  However,  Express 
maybe  able  to  obtain  hydrostatic  test  water  from  a well  or 
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may  be  able  to  purchase  water  from  existing  water  right 
holders  subject  to  obtaining  authorization  from  Montana 
DNRC  to  change  the  use.” 


Withdrawals  of  water  from  the  Withdrawal  of  water  from  the  Judith  River  could  have  an 

Milk  and  Judith  Rivers  could  impact  if  construction  occurs  during  a dry  year, 

have  an  impact  if  construction 
occurs  during  a dry  year. 


OK. 


Add  to  end  of  first  sentence  in  the  paragraph:  " or  wetlands 
if  close  to  the  discharge  location.” 


OK. 


Insert  "portions  of’  before  "this  study” 


delete  first  and  second  sentences.  Replace  with  the  following: 

“The  cost  to  directionally  drill  were  estimated  by  Express’ 
consultant  to  be  $1,041,000  more  than  for  open-cut 
trenching.  Based  on  current  information,  Express’ 
consultant  believes  it  is  technically  feasible  to  directionally 
drill  the  Yellowstone  River.” 


entire  page.  Delete  entire  page 

Delete  paragraph  2.  Insert  new  paragraph  2 as  follows: 

“An  oil  spill  in  or  near  major  rivers  or  streams  would  have 
a significant  impact  to  water  quality.  The  degree  of  impact 
would  depend  on  the  location  containment  basins,  volume 
and  rate  of  spill,  streamflow,  stream  gradient  and 
turbulence,  type  of  stream  bottom,  response  time,  and  the 
effectiveness  of  cleanup.  During  low  flow,  oil  spilled  into 
the  rivers  and  streams  would  be  more  concentrated  in  a 
smaller  area  downstream  from  the  location  of  the  spill. 
Water  would  be  contaminated  from  the  hydrocarbon  content 
and  result  in  significant  effects  to  fish,  riparian  vegetation, 
and  terrestrial  wildlife  whose  habitat  would  be  adjacent  to 
water.  If  a spill  would  occur  during  periods  of  high  flow, 
the  contamination  would  spread  to  greater  distances,  but  the 
concentration  of  hydrocarbons  in  the  water  could  be  less  at 
any  given  downstream  location. 

OK.  Add  the  following  two  paragraphs  after  paragraph  3. 

“The  Town  of  Ryegate  withdraws  water  from  the 
Musselshell  River  through  an  infiltration  gallery,  which  is 
a horizontal  well  or  trench  in  the  alluvium  below  the  depth 
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of  the  riverbed.  The  pipeline  crossing  is  located  22  river 
miles  upstream  from  the  location  where  Ryegate  withdraws 
its  water.  Therefore,  the  chances  of  sedimentation  produced 
during  construction,  when  the  flow  will  be  low,  affecting  the 
town’s  water  supply  are  small. 

The  MDEQ  does  recommend  that  block  and  check  valves  be 
installed  on  either  side  of  the  river  to  reduce  the  potential  for 
a pipeline  rupture  to  affect  water  quality  on  the  Musselshell 
River  that  may  affect  a public  water  supply. 


OK. 


Insert  “Minimal  or  trace”  before  Emissions. 


“Electric  pump  stations” 


Delete.  Change  “electric  pump  stations”  to  “electrically 
driven  pumps”. 


“..valves.” 


Delete  “valves”  and  insert  “sites  along  the  pipeline  route”. 


Elowever,  fugitive  emissions  However,  trace  fugitive  VOC  emissions  would  be 

would  be  attributable  to  the  attributable  to  the  evaporation  of  crude  oil  leaked  from 

evaporation  of  leaked  crude  oil  pump  seals  or  sump  tanks, 
from  valves,  flanges,  and  pump 
seals. 


“..  shutoff  valves” 


Change  “shutoff  valves”  to  “mainline  block  valves”. 


OK. 


Insert  “and  operational”  after  construction. 


“electric  pump  stations” 


“the  electrically  driven  pumps” 


OK.  Add  following  after  the  first  sentence: 

“Contractors  would  also  be  required  to  clean  their 
equipment  when  leaving  noxious  weed  infected  areas.” 

“...approximately  30.2  acres  of  “...approximately  35. 1 acres  of  wetland...” 
wetland...” 
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4-24  OK. 


4-24  “...approximately  7.1  acres  of 

3 wetland...” 

5 

4-24  “...at  the  Yellowstone  River  (4.5 

4 acres)...” 

4 

4-24  OK. 

4 
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4-25  OK. 

3 


Table  16 


Add  the  following  sentence  after  the  first  sentence  in  the 
paragraph: 

"The  35.1  wetland  areas  affected  by  construction  would  be 
the  maximum.  The  total  disturbance  could  be  less  because 
of  the  following:  the  pipeline  would  be  re-routed  along  Ross 
Fork  Creek;  five  crossings  of  the  East  Fork  Roberts  Creek 
would  be  reduced  to  one;  Arrow  Creek  would  be 
directionally  drilled;  and  the  Yellowstone  River  may  be 
directionally  drilled.” 

“...approximately  18.5  acres  of  wetland...” 


“...at  the  Yellowstone  River  (3.5  acres)...” 


Insert  sentence  after  the  sentence  ending  "...River  (1.9 
acres).” 

“If  the  Yellowstone  River  is  directionally  drilled  rather  than 
trenched,  only  1.5  acres  of  riparian  forest  would  be 
removed.” 

Add  after  ...drainage  channel.  ”The  increased  potential  for 
the  trench  to  act  as  a drainage  channel  would  generally  be 
a temporary  construction-related  impact..  During 
construction,  potential  drainage  areas  over  the  trench  would 
be  plugged  where  feasible.  The  short  construction  period 
across  wetlands  would  help  ensure  that  no  significant,  long- 
term drainage  would  occur”. 

Add  the  following  after  the  first  sentence  in  the  paragraph: 
“404  Nationwide  permit  applications  have  been  submitted 
to  the  Corps  of  Engineers  offices  in  Helena,  Montana  and 
Cheyenne,  Wyoming.” 

Add  the  following  paragraph  after  the  third  paragraph: 
“Although  unlikely,  it  is  possible  that  other  Section  404 
permits  may  be  required.  A section  12  permit  may  be 
required  for  individual  pipeline  crossings  of  streams  and 
rivers.  A section  13  permit  may  be  required  if  complex 
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bank  construction  is  required  to  prevent  erosion  on  any  river 
or  stream.  A section  14  permit  may  be  required  for 
construction  of  a road  crossing  a river  or  stream.  A section 
26  permit  may  be  required  for  the  discharge  of  water  into 
headwaters  or  isolated  waters.  Finally,  a section  33  permit 
may  be  required  for  temporary  construction  associated  with 
a river  crossing.” 

“....to  less  than  75  feet ” “ no  less  than  75  feet” 


The  wildlife  species  that  would 
be  most  directly  affected  by  the 
clearing  of  riparian  areas  would 
be  those  interior  species  that 
require  large  tracts  of 
unffagmented  habitat  to  ensure 
breeding  and  nesting  success. 


Change  sentence  as  follows: 

The  wildlife  species  that  would  be  most  directly  affected  by 
the  clearing  of  riparian  areas  would  be  those  species  that 
require  woody  habitat  for  breeding  and  nesting  success. 


OK.  Insert  the  following  paragraph  after  paragraph  2: 

“Communication  towers  and  antennas  installed  at  pump 
stations  and  mainline  block  valves  may  affect  birds  and 
waterfowl,  especially  near  waterbodies  and  wetlands.  These 
species  may  collide  with  the  towers  and  guy  wires  during 
inclement  weather  such  as  fog,  low  cloud,  precipitation,  or 
high  winds;  during  migration;  or  at  night. 


The  latest  information  concerning  bird  collisions  with  power 
lines  was  compiled  by  the  Avian  Power  Line  Interaction 
Committee  (APLIC  1994).  The  thrust  of  the  study  was  to 
determine  the  factors  involved  with  bird  in-flight  collisions 
with  power  lines.  Other  studies  (Avery  et.  al.  1980) 
demonstate  that  birds  also  collide  with  communication 
towers. 


Factors  influencing  collisions  of  birds  with  man-made 
structures  include  habitat  use,  time  of  day,  weather  and  land 
use.  For  example,  more  collisions  may  occur  when  a tower 
is  located  between  habitat  types,  i.e.,  wetland  and  upland. 
More  collisions  occur  during  reduced  visibility  in  rain  and 
fog,  especially  at  night.  Aircraft  warning  lights  placed  on 
structures  are  thought  to  disorient  migrating  birds. 
However,  it  appears  that  a red  warning  light  attracts  and 
disorients  birds  more  than  a white  light  (APLIC  1994). 
Cultivated  crops  are  seasonably  attractive  to  birds  when  in 
close  proximity  to  wetlands.  Collisions  may  also  occur 
when  birds  make  daily  flights  between  wetlands  and 
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agricultural  fields. 


A communication  option  using  64  to  200  foot  microwave 
towers  at  each  pump  station,  and  10  to  64  foot  antennas  at 
mainline  block  valves,  would  have  the  greatest  impact  on 
migrating  birds  and  waterfowl.  The  200-foot  towers  could 
have  the  greatest  impact  because  of  the  height  and  the 
greater  number  of  guy  wires.  Methods  to  mitigate  this 
effect  could  include  helical  wraps  on  the  guy  wires  to  make 
them  more  visible  to  birds. 

The  communication  options  to  use  telephone  lines  or 
satellite  dishes  at  the  pump  stations  would  have  a lesser 
effect.  Only  the  smaller  10  to  64  foot  antennas  would  be 
used  at  the  mainline  block  valve  block  locations,  which 
would  be  at  major  river  crossings,  environmentally  sensitive 
areas,  and  approximately  at  25  to  30  mile  intervals  per  DOT 
regulations. 
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The  fiber  optics  cable  communication  option  would  have  no 
effect  on  birds  or  waterfowl  because  towers  or  antennas 
would  not  be  required.” 

Crucial  Year  Round  Winter  Crucial  winter/year-long  range 
Range 


"would  minimally  disturb”  “would  disturb” 


entire  first  sentence  Delete  the  entire  first  sentence  and  insert  the  following 

sentence: 

“The  pipeline  route  will  be  surveyed  prior  to  construction 
where  suitable  habitat  exists  for  raptor  nests.” 

OK.  Add  after  “...chicks  have  fledged....”: 

“The  appropriate  agencies  would  be  consulted  on  the 
approval  of  route  realignments  and  modifications  of  the 
work  plan.  If  routing  changes  occur  outside  the  BER 
approved  500-foot  wide  route  in  Montana,  then  an 
ammendment  to  the  Certificate  would  be  required.” 

OK.  Add  the  following  two  footnotes: 

1 . Sources:  Mary  Jennings,  Biologist,  USFWS,  Cheyenne, 
Wyoming,  personal  communication,  1995;  and 
Dennis  Flath,  Nongame  Biologist,  Montana  Department  of 
Fish,  Wildlife,  and  Parks,  Bozeman,  Montana,  personal 
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communication,  1995. 

2.  Dates  only  indicate  the  average  fledging  dates,  which 
could  vary  depending  on  weather  conditions. 

4-33 
1 
1 


Crucial  Year  Round  Winter  crucial  winter/year-long  range 
Range 
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Delete  the  sentence  “The  entire 
pipeline ” 


Replace  with  the  following: 

“The  portions  of  the  pipeline  with  suitable  habitat  will  be 
surveyed  for  raptor  nest  in  the  spring  prior  to  construction.” 


4-35 


Delete  references  to  Valley  Creek  Add  the  following  sentence  to  the  end  of  paragraph  2: 
and  the  North  and  South  Fork  of  “Construction  timing  restrictions  are  found  in  the  new 
Bluewater  Creek.  Stream  Crossing  Techniques  Section  (Appendix  O).” 


4-35  entire  paragraph 

3 

all 

4-35  Express'  proposed  crossing  of  the 

4 Greybull,  Bighorn,  and  Nowater 

8 Rivers  may 

4-37  OK. 

2 

1 

4-37  OK. 

3 

4 

4-38  Paragraph  5 on  bottom  of  page  4- 

5 38  continuing  to  the  top  of  page 

all  4-39. 


4-42  OK. 


Delete  entire  paragraph. 


Express’  proposed  crossing  of  the  Greybull  and  Bighorn 
Rivers  may 

Add  the  following  sentence  after  the  first  sentence: 

“Some  smaller  fish  may  be  entrained.” 

Insert  “small”  before  spills. 


Delete  entire  paragraph  and  replace  with: 

“As  a part  of  the  river  and  stream  crossing  evaluations,  the 
MDFWP  has  indicated  that  they  would  prefer,  and  DEQ 
would  recommend  to  the  Board,  that  river  and  stream 
crossings  be  completed  between  August  1 and  November  15 
unless  indicated  in  Appendix  O.  Additional  timing 
restrictions  to  protect  spawning  brown  and  brook  trout  are 
given  in  Appendix  O.” 

Add  the  following  paragraph  after  the  first  paragraph: 

In  August,  1995,  Westech  completed  a helicopter  aerial 
survey  of  the  proposed  pipeline  route  in  Montana.  Westech 
had  previously  surveyed  this  route  for  Altamont  in  1992. 
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The  altitude  of  the  helicopter  was  from  50  to  300  feet  above 
the  ground  for  the  entire  survey.  No  prairie  dog  colonies 
were  found  from  the  Canadian  border  to  Milepost  198.  Two 
colonies  were  found  intersecting  the  right-of-way  near  MP 
1 98,  a few  miles  south  of  Shawmut,  Montana.  The  size  of 
the  combined  colonies  was  only  17.5  acres.  This  colony 
had  decreased  from  approximately  82  acres  as  surveyed  in 
1992.  Apparently,  this  colony  has  been  controlled  by  the 
landowner.  Another  colony  was  found  near  MP  278,  about 
seven  miles  east  of  Bridger,  Montana.The  size  of  this 
colony  was  about  32  acres.  This  colony  had  decreased  from 
approximately  284  acres  as  surveyed  in  1992.  Like  the 
other  colony,  this  colony  appeared  to  have  been  controlled 
by  the  landowner.  A seven-kilometer  area  around  these 
colonies  was  flow  to  check  for  other  colonies  which  may 
form  a complex  colony.  No  other  prairie  dogs  were  found. 

Based  on  the  1995  Westech  survey  and  conversations  with 
the  LJSFWS  in  Montana,  no  further  surveys  for  black-footed 
ferrets  will  be  required  in  Montana.  In  Wyoming,  the  route 
still  has  to  be  surveyed. 


Delete  entire  paragraph.  Replace  with  the  following  paragraph: 

“Bald  eagles  occur  as  migrants  and  may  winter  in  Wyoming 
along  the  Greybull  and  Bighorn  Rivers,  Nowater  Creek,  and 
Pine  Mountain.'’ 

Delete  first  sentence  Replace  with  the  sentence  “A  pre-construction  survey  will 

be  conducted  in  the  spring  prior  to  construction  in  suitable 
habitat  for  the  peregrine  falcon." 

OK.  Insert  “or  qualified  wildlife  biologist"  after  "inspector. 


OK. 


add  the  following  to  the  end  of  the  first  sentence: 
“except  in  the  event  of  a spill” 


Delete  the  sentence  “The  entire  Replace  with  the  following  sentence: 

pipeline  route ” “A  pre-construction  survey  will  be  conducted  in  suitable 

habitat  (sand  and  gravel  bars  or  beaches  of  lakes  and  rivers) 
for  the  piping  plover.” 

“There  would  be  no  construction  Delete  entire  sentence, 
within  0.5  miles  of  active  piping 
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plover  nests  from  February  1 to 
August  31  to  allow  for  nesting 
and  rearing”. 


“The  entire  pipeline  route  would 
be  re-surveyed  for  all  types  of 
raptor  nests,  including  least  terns, 
in  the  spring  of  1996.” 

Delete  the  entire  sentence  and  replace  with: 

“A  pre-construction  survey  will  be  conducted  in  suitable 
habitat  (broad  expanses  of  unvegetated  river  channels, 
unvegetated  sandbars,  suitable  levels  of  water,  and  adequate 
supply  of  small  fish)  for  the  least  tern” 

“There  would  be  no  construction 
within  0.5  miles  of  active  piping 
plover  nests  from  February  1 to 
August  3 1 to  allow  for  nesting 
and  rearing”. 

Delete  entire  sentence. 

Delete  the  sentence  “The  entire 
pipeline  route  would  be  re- 
surveyed for  all  types  of  raptor 
nests,  including  mountain  plover 
nesting  sites,  in  the  spring  of 
1996.” 

Replace  with  the  sentence  “A  pre-construction  survey  will 
be  conducted  in  suitable  habitat  for  the  mountain  plover.” 

OK. 

Add  the  following  after  “ the  integrity  of  the  nests”: 

Mitigation  of  active  nests  on  public  lands  would  be 
conducted  on  a case-by-case  basis  in  consultation  with  the 
BLM  and  the  USFWS. 

Avoidance  of  active  nests  would  not  be  required  on  private 
lands  in  Wyoming.  In  Montana,  DEQ  recommends  that 
construction  be  deferred  in  areas  with  active  mountain 
plover  nests  until  young  have  fledged  if  surveys  of  suitable 
habitat  find  nesting  birds. 

“electric  pumping  stations” 

“electrically  driven  pumps” 

The  project  would  also  cross  the 
Green  River  approximately  0.8 
miles  northwest  of  the 

Seedskadee  NWR. 

Delete  the  entire  sentence. 

Delete  sentence  “Because  Fresno 
Lake...” 

Replace  with  “Fresno  Lake  is  approximately  10  miles 
downstream  of  the  proposed  crossing  of  the  Milk  River  and 
would  not  be  affected  by  construction  noise  or  activities. 

Delete  entire  sentence 

Replace  with  the  following  sentence: 
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“The  Coalbanks  Landing  State  Recreation  Area 
(approximately  MP  76)  would  experience  minor 
recreational  impacts  because  of  the  noise  and  construction 
activities  during  the  two  to  three  week  period  when  the 
Missouri  River  is  directionally  drilled.” 

OK.  Add  the  following  paragraph: 

“After  construction  is  complete,  permanent  service  roads  to 
pump  stations  and  mainline  valves  would  slightly  increase 
dispersed  recreation  opportunities  for  hunting,  fishing, 
wildlife  viewing,  and  camping.  However,  because  many  of 
these  roads  would  be  on  private  land,  public  access  would 
be  limited.” 

“The  alternative  route  would  be  The  alternative  route  would  be  visible  during  occasional 

visible  during  annual  celebrations...” 

celebrations...” 


OK. 


Insert  “Mainline  block”  before  “valves”. 


OK.  Insert  the  following  after  “New  pump  stations.”: 

“ 64  to  200  feet  towers  at  pump  stations,  10  to  64  foot 
antennas  at  mainline  block  vavles,” 

“electric  pumping  stations”  “electrically  driven  pumps” 


OK. 


Insert  “mainline  block”  before  “valves” 


Entire  first  sentence.  Delete  the  first  sentence  and  replace  with: 

“New  structures,  such  as  pump  stations  with  64  to  200  foot 
communication  towers,  mainline  block  valves  with  10  to  64 
foot  towers,  and  signs,  would  become  a part  of  the 
landscape  on  the  proposed  route.  However,  if  Express 
would  install  a fiber  optics  communication  system,  the 
towers  and  antennas  would  not  be  required  and  the  visual 
effects  would  be  much  less.  ” 

Mainline  valves  typically  consist  Delete  the  entire  sentence, 
of  a vertical  loop  of  the  pipeline 
that  extends  approximately  four 
feet  out  of  the  ground  with  the 
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TEXT  IS 
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valve  at  the  top  of  the  ioop. 

OK.  Insert  "block”  after  "mainline” 


"However,  a reenactment  of  "However,  a reenactment  of  the  original  pioneer  migration 

original  pioneer  migration  is  is  celebrated  occasionally  on  the  Old  Bridger  Trail.” 

celebrated  annually  on  the  Old 
Bridger  Trail.” 


“Vegetative  rehabilitation  in  this 
area  is  rated  poor,  which  would 
result  in  a longer  time  to  reclaim 
the  vegetation.” 


“Vegetative  rehabilitation  potential  at  the  Bridger  Trail 
crossing  is  rated  fair  to  good  based  on  a reevaluation  of  the 
soil  map  units  and  the  orthophoto  project  sheet  for  the 
proposed  route.  Therefore,  vegetative  rehabilitation  of  the 
Bridger  Trail  crossing  should  be  within  normal  timeframes.” 


“The  alternative  route  would  be  The  alternative  route  would  be  visible  during  occasional 

visible  during  annual  celebrations...” 

celebrations...” 

OK.  Insert  “operational”  before  “field”. 


OK. 


Add  “per  spread”  after  “day”. 


Both  paragraphs. 


OK. 


OK. 


Delete  paragraphs  5 and  6.  See  Appendix  N for  the 
potential  economics  impacts  of  the  Express  pipeline  project 
on  oil  exploration  and  production,  and  associated  revenue 
and  taxation. 

Insert  the  following  after  Figure  13: 

“Per  Executive  Order  12898,  “Federal  Actions  to  Address 
Justice  in  Minority  Populations  and  Low-Income 
Populations”,  signed  February  11,  1995,  the  Proposed 
Action  was  evaluated  for  issues  relating  to  the  social, 
cultural,  and  economic  well-being,  and  health  of  low 
income  groups.  Such  issues  are  termed  environmental 
justice  issues,  and  none  were  identified  for  the  Express 
Pipeline  project.  Social  and  economic  impacts  of  the 
Proposed  Action  would  not  affect  minority  or  low  income 
groups  disproportionately.” 

Delete  “or  directional  drilling”. 


2-26 


n n 


PAGE 

PARAGRAPH 

LINE 


TEXT  IS 


TEXT  SHOULD  BE 


4-72 

J 

4 

4-73 

6 


4-78 


4-78 

2 

5 

4-78 

4 


OK. 


Insert  “and  where  the  setting  is  not  previously 
compromised"  after  “NRHP". 


Entire  paragraph.  Delete  the  entire  paragraph  and  insert  the  following: 

“A  complete  listing  and  discussion  of  hazardous  materials 
is  included  in  the  Express  Plan  of  Development  and  Spill 
Prevention,  Control  and  Containment  Plan.  Both  documents 
are  nearly  complete  and  would  need  to  be  approved  by  the 
applicable  federal,  state  and  local  agencies  before 
construction  would  start.  The  following  is  an  estimate  of 
the  hazardous  materials  and  quantities  which  would  be  used 
to  construct  the  Express  pipeline.” 

1)  4,000,000  gallons  of  gasoline,  diesel  fuel,  oil  grease, 
lubricants,  antifreeze  and  battery  acid, 

2)  50,000  pounds  of  oxygen,  acetylene,  propane,  and 
nitrogen, 

3)  100,  000  pounds  of  fusion  bond  epoxy  coating,  resin, 
and  liquid  epoxy  coating, 

4)  500  gallons  of  paints,  base  coats,  and  thinners, 

5)  750,000  pounds  of  explosives,  and 


6)  50,000  pounds  of  detonators. 

Delete  the  sentence  “The  Replace  with  the  following: 

mainline  block  valves 100  “The  mainline  block  valves  would  be  located,  wherever 

feet  downstream”.  feasible,  at  minimum  distances  of  100  feet  upstream  of 

major  river  crossings,  or  in  geographical  locations  closest  to 
road  and  power  access.  Check  valves  would  be  located 
similarly  at  a downstream  location.” 


Delete  the  sentence  “The  block 
valves  would  be  remotely 
operated.” 


Replace  with  the  following: 

“The  mainline  block  valves  would  be  remotely  operated  at 
all  major  river  crossings  and  other  select  points.” 


OK.  Insert  the  following  after  the  first  sentence: 

“Express  would  conduct  bi-annual  inspections  of  the  entire 
pipeline.  These  inspections  would  be  conducted  visually 
using  very  low  level  helicopter  and  on  the  ground 
inspections.  The  entire  route  would  be  overflown  in  a 
helicopter.  In  environmentally  sensitive  areas  such  as  river 
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crossings,  wetlands,  and  landslide  prone  areas,  the 
helicopter  would  hover  very  near  the  ground  to  closely 
observe  the  conditions.  Where  permission  is  granted  by  the 
individual  land  owner,  an  on-the-ground  walking  inspection 
would  be  conducted  in  these  sensitive  areas  whenever  the 
airborne  visual  inspection  revealed  potential  problem  areas.” 

These  inspection  measures....  The  aircraft  inspection.... 


immediately 


as  soon  as  possible 


Delete  the  sentence  “The  Replace  with  the  following: 

electrical  outputs ” and  the  ‘"The  electrical  outputs  of  the  rectifier  installations  would  be 

sentence  “The  performance...”  inspected  monthly  while  the  performance  of  the  cathodic 

protection  system  would  be  monitored  by  maintaining  a 
record  of  rectifier  voltage  and  current  readings.” 


Entire  paragraph  deleted.  "The  pipeline  would  be  remotely  operated  and  controlled 

from  a central  control  center  in  Sherwood  Park,  Alberta. 
Canada,  using  the  Communications,  Supervisory  Control 
and  Data  Acquisition  (SCADA)  computer  system.  Twenty- 
four  hours  a day  and  365  days  a year,  personnel  at  the  center 
would  continuously  control  crude  oil  flow  in  the  pipeline, 
monitor  operating  conditions  at  all  pump  stations  and  other 
critical  locations,  and  provide  leak  detection  monitoring  for 
the  pipeline.  Every  minute,  the  SCADA  system  would 
calculate  the  volumetric  balance  with  line  pack 
compensation  from  Hardisty  to  Casper.  The  nine  pump 
stations  (four  in  Canada  and  five  in  the  U.S.)  and  the  Casper 
meter  station  would  be  monitored  remotely  from  the  control 
center.  If  an  accidental  pipeline  leak  did  occur,  the  loss  of 
pressure  would  be  detected  within  minutes  by  the  control 
room  technician  monitoring  the  SCADA  system.  If  a major 
rupture  (loss  of  at  least  50  percent  of  the  flow  at  a point) 
occurred  in  the  line,  the  control  room  technician  monitoring 
the  SCADA  system  would  also  detect  an  oil  loss  within 
minutes.  A smaller  leak  (one  percent  of  the  flow  at  a point) 
could  take  a number  of  hours  to  detect  depending  on  the 
size  of  the  leak. 


It  should  be  noted  that  inherent  to  leak  detection  systems, 
smaller  leaks  take  longer  to  detect  than  larger  leaks. 
However,  the  amount  of  liquid  at  risk  of  being  spilled  can 
be  very  similar.  Based  on  an  expected  Express  pipeline 
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volume  of  172,000  barrels  per  day,  the  following  is  an 
example  of  comparing  the  potential  spill  with  a small  leak 
and  a rupture: 

172,000  barrels  per  day  / 24  hours  per  day  = 7,167  barrels 
per  hour 

7,167  barrels  per  hour  / 60  minutes  per  hour  =119  barrels 
per  minute 

A 50  percent  leak  would  spill  59.5  barrels  per  minute. 

A one  percent  leak  would  spill  1.19  barrels  per  minute. 

A 50  percent  leak  would  take  about  seven  minutes  to  detect, 
and  4 1 8 barrels  could  potentially  spill. 

A one  percent  leak  would  take  about  six  hours  to  detect,  and 
428  barrels  could  potentially  spill. 

After  detection,  the  technician  would  verify  the  leak,  next 
shut  down  the  pump  stations,  and  then  close  the  valves  to 
isolate  the  location  of  the  spill.  If  any  crude  oil  would  back 
flow,  the  check  valves  would  automatically  detect  the 
reversal  and  automatically  shut  down.  The  entire  line  could 
be  shut  down  in  10  to  15  minutes  after  detection.  Personnel 
would  be  immediately  dispatched  to  the  spill  location  and 
the  Spill  Prevention,  Containment  and  Control  Plan  would 
be  implemented  immediately." 

Replace  with  the  following: 

“If  evidence  of  Holocene  surface  displacement  is  found. 
Express  would  implement  appropriate  design  measures, 
which  depend  upon  many  factors  including  the  age  of  the 
last  fault  movement,  frequency,  displacement,  and  fault 
type.  Appropriate  design  measures  may  include  a V-shaped 
trench,  granular  backfill,  heavy-walled  pipe,  avoidance  of 
anchoring  appurtenances  such  as  mainline  block  valves, 
concrete  anchor  blocks,  or  simple  monitoring.” 

Delete  entire  sentence.  Replace  with: 

“In  big  game  winter  range  and  sage  grouse  habitat,  seed 
mixes  that  include  forbs  and  shrubs  would  be  used  in 
addition  to  the  native  grasses.” 

delete  the  text  “and  additional  Insert  the  new  sentence  after  the  end  of  the  first  sentence: 
temporary  work  space”  "Temporary  work  space  may  be  required  at  some  river 

crossings." 


Delete  all  text  beginning  with  “If 
evidence  of  Holocene....” 
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OK.  Add  the  following  text  to  the  end  of  the  sentence  "However, 

at  no  time ” 

“unless  permission  is  granted  from  the  appropriate  agency 
based  on  a site  specific  drawing.” 

OK.  Add  the  following  to  the  end  of  the  first  sentence: 

“where  practicable.” 


OK.  Add  following  to  end  of  the  sentence  “Boulders  that 

have...”: 

“unless  otherwise  specified  by  the  land  owner”. 

Delete  the  entire  first  sentence.  Replace  with  the  following  sentence: 

“The  pipeline  route  has  been  re-routed  around  rock 
outcroppings  wherever  practicable.” 

Cenex  Inc.  (Cenex)  plans  to  Cenex  Inc.  (Cenex)  is  constructing 
construct 


Last  two  sentences  in  paragraph.  Delete  last  two  sentences  and  insert  the  following: 

“The  Express  Cultural  resources  Treatment  Plan  (Appendix 
L)  and  the  other  three  Treatment  Plans  required  by  federal 
law  would  assure  that  impacts  to  cultural  resources  are 
minimized.” 

Greg  Hautz  Greg  Bautz 


OK. 


Boutz,  Greg 
OK. 


Add  the  following  references: 

APLIC  1994.  Avian  Power  Line  Interaction  Committee. 
Mitigating  Bird  Collisions  with  Power  Lines:  The  State  of 
the  Art  in  1994.  Edison  Electric  Institute.  Washington, 
DC. 

Avery  1980.  Avian  Mortality  at  Man-Made  Structures:  An 
Annotated  Bibliography  (Revised),  FWS/OBS-80/54,  July 
1980.  Michael  L.  Avery,  National  Power  Plant  Team,  U.S. 
Fish  and  Wildlife  Service,  Ann  Arbor  MI;  Paul  F.  Springer, 
Wildlife  Research  Field  Station,  U.S.  Fish  and  Wildlife 
Service,  Areata  CA;  and  Nancy  S.  Daily,  Ecological 
Sciences  Information  Center,  Oak  Ridge  TN. 

Bautz,  Greg 

Add  the  following  paragraph: 

“The  material  in  this  appendix  is  necessarily  generalized. 


2-30 


For  Public  Lands,  the  measures  described,  including  the 
seed  mixes,  need  for  fertilizer  application,  and  construction 
and  topsoil  salvage  techniques,  should  be  considered  as 
suggested  or  representative  only.  The  site-specific 
reclamation  standards  for  Public  Lands  segments  will  be 
determined  in  the  Plan  of  Development.” 


B-l 

OK. 

Add  the  following  sentence  after  the  sentence  ending 

7 

(ARM  36.7.301 1(9)).” 

4 

“For  Public  Lands,  reclamation  would  generally  follow  the 
standards  set  forth  in  the  Bureau  of  Land  Management 
Manual  3042.” 

B-30 

3 

WAE  = wind  erosion  hazard 

WAE  = water  erosion  hazard 

l 1 

B-3 1 

Erosive  Soils 

Erodible  Soils 

2 

5 


B-37 

Entire  first  sentence. 

Delete  the  entire  sentence  and  insert  the  following  sentence: 

3 

“Topsoil  replacement  should  not  commence  until  the 

9 

subsoil/substratum  has  been  properly  prepared  by  deep 
ripping/chisel  plowing  first.” 

Appendix  G 

Title  Page 

Title  should  read: 

Title  page 

“Report  of  Investigations,  Scour  Analyses,  Altamont  Gas 
Transmission  Company,  Prepared  by  HKM  Associates, 
Billings,  Montana,  Dan  Nebel,  Project  Manager. 

Minor  corrections  and  additions  have  been  made  to  Table  8.  The  corrected  Table  8 follows. 
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CHANNEL  WETLAND  STATE  STATE  FISH  FLOW 

WIDTH1  WIDTH’  WATER  USE  FISHERY  SPECIES'  CLASS' 

WATER  BODY  MILEPOST LOCATION (FT) (FT) CLASS3 CLASS4 

Unnamed  Drainage  276.43  SE  SEC  34  T5S  R24E 
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Bear  Canyon  Creek  300.33  NW  SEC  25  T9S  R25E 

Unnamed  Drainage  300.5  NW  SEC  25  T9S  R25E 

Unnamed  Drainage  300.4  NW  SEC  25  T9S  R25E 

Unnamed  Drainage  300.9  SE  SEC  25  T9S  R25E 

Unnamed  Drainage  301.0  SE  SEC  25  T9S  R25E 


Table  8 Perennial,  Intermittent  and  Ephemeral  Drainages  Crossed  by  the  Express  Pipeline  Route  in  Montana 


> LO 


u_ 


CO 

X “ 

CO  (J 

E u 

CL. 
CO 


>“  -r 

LL!  -£/  CO 
H m co 
< E < 

H to  -1 

^ E ° 


UJ  CL. 

z P c 

7 JT  h 

ll' 

u 


cu 

CU 

CU 

CU 

CU 

CU 

cu 

l/“> 

«/"> 

O 

(N 

C£ 

0 

0 

0 

0 

rs| 

S* 

01 

OC 

r^j 

& 

(N 

0^ 

fN 

ac: 

c 0 

c 0 

CO 

co 

CO 

C/5 

CO 

O 

ON 

O' 

ON 

Os 

ON 

O' 

c— 

H 

H 

H 

H 

H 

in 

sO 

— * 

co 

CO 

cn 

m 

m 

m 

U 

U 

U 

CJ 

U 

U 

u 

CU 

CU 

CU 

CU 

CU 

cu 

CU 

CO 

c/ 3 

c/5 

GO 

CT) 

CO 

CO 

CU 

cu 

£ 

£ 

CU 

cu 

cu 

CO 

2 

z 

C/5 

GO 

CO 

CO 

r- 

q 

OO 

(N 

NO 

0 

q 

fN 

rsj 

<N 

fN 

O 

ro 

O 

ro 

O 

ro 

O 

co 

O 

ro 

oo  oo 

CT3  CO 

c c 


oo 

CTS 

c 


Q Q Q Q Q Q Q 


G C G G 

fl  c« 

G G C C 


G 

D 


G S S 


5 5 5 5 


G 

C 

3 


& 

C 


"3 

C 

^3 


£ 

op 

5 

o 


3 

O 

■S 


o 

-G 


“3 

5 


-3 

5 


_ £ 

ON  «/» 

O'  _3 
~ CL 


i 


-C 

H 


ON 

ON 


o 

■a 


£ £ 


-C 

U 


s -a 

l! 
£ « 

1?  £ 

■a  -G 
u oo 
^ -C 


■3 

‘c 

o 


oo 

Q. 

Q. 

•3 


g 

G 

oo 


S - 

> G. 
C CL 
O 3 


OJ  <D 
CT3  £ 


c 

00 

G -3 

y>  S 

-r.  & 

L>  — . 
■->  .T3 


Q.  G 
■3  3 

O O 

,o  'C 
■*“  =>0 
"2  ^ 

* 1 


C Q 

"3 


£ cd 

3 o 


— “O 

' c 

CO  Cd 


c 

oo 


g 

G 

oo 


Cu 

S 3 


I * 

I i 

cd  3 

$ i 

li 


cj  . — 
3 «- 

G-  cd 

1 1 

v2  ^ 


cd 

3 U 

3 J3 


O 

JD 

X 

00 

0 

- u 
SO  JS 

c !- 

-i 

si) 

1 

C 

O 

CO 

CU 

■c  "2 
"2  » 

•G 

33 

“3 

X 

,5  _■ 

<2 

C 

-2 

Q 

s 

^ I 
-s  t 

jj 

-Q 

3 u 

2 

« £ 


cd  cd 
3 
O- 


CO 

■3 


~ -3  J2 


U 33 


rN  •= 

cq  ia 


B-3:  Waters  classified  B-3  are  suitable  for  dnuking,  culinary  and  food  processing  purposes  after  conventional  treatment;  bathing,  swimming,  and  recreation;  growth  and  propagation  of  non-salmonid 
fishes  and  associated  aquatic  life,  waterfowl,  and  furbearers;  and  agricultural  and  industrial  water  supply. 

C-3:  Waters  classified  C-3  are  suitable  for  bathing,  swimming,  and  recreation;  growth  and  propagation  of  salmonid  fishes  and  associated  aquatic  life,  waterfowl,  and  furbearers  The  quality  of  these 
waters  is  naturally  marginal  tor  drinking,  culinary  and  food  processing  purposes,  agriculture  and  industrial  water  supply. 

Degradation  that  will  impact  established  beneficial  uses  will  not  be  allowed 
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Express  has  completed  their  Nationwide  404  Permit  Application  for  the  Express  Pipeline  project 
and  submitted  the  applications  to  the  U.S.  Army  Corps  of  Engineers  Helena,  Montana  and 
Cheyenne,  Wyoming  State  offices.  Westech,  Helena,  Montana,  resurveyed  the  entire  route  for 
wetlands.  The  following  Table  16  is  the  updated  summary  of  wetlands  along  the  proposed 
Express  route.  The  non-wetland  riparian  vegetation  is  listed  in  a separate  Table  16a.  A 
complete  listing  of  all  wetlands  along  the  route  is  in  the  updated  Appendix  D in  this  EIS. 
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Table  16.  Summary  of  Wetland  Areas  Crossed  by  Express  Pipeline 


State 

Wetland  Type1 

Wetland  WUS2 
(linear  feet) 

Non-Wetland 
WUS2 
(linear  feet) 

Total 

Jurisdictional 
Wetland  (acres) 

Montana 

RWF 

749 

1603 

1.54 

SWF 

586 

210 

1.21 

SWF  and  WM 

350 

80 

0.73 

SWF  and  SWM 

159 

0 

0.33 

DWF/B 

631 

226 

1.31 

DWF/B  and  SWM 

1995 

11 

4.1 

DWF/B  and  WM 

3204 

66 

6.61 

WM 

1455 

0 

2.99 

SWM 

5506 

0 

11.37 

NP 

700 

0 

1.44 

IP 

14 

200 

0.03 

CWF 

726 

10 

1.5 

CWF  and  WM 

240 

8 

0.5 

DWF/B  and  WM 
and  SWM 

310 

12 

0.64 

RWF  and  MA 

375 

0 

0.77 

TOTAL 

17000 
(35.1  ac) 

2426 
(5.0  ac) 

35.07 
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State 

Wetland  Type1 

Wetland  WUS; 
(linear  feet) 

Non-Wetland 

wus2 

(linear  feet) 

Total 

Jurisdictional 
Wetland  (acres) 

Wyoming 

RWF 

630 

228 

1.301 

SWF 

150 

0 

0.269 

SWF  and  WM 

203 

85 

0.516 

DWF/B 

200 

94 

0.378 

DWF/B  and  WM 

155 

0 

0.301 

WM 

5298 

0 

10.907 

MA 

1419 

30 

2.932 

IP 

550 

0 

0.399 

CWF  and  DWF/B 

8 

0 

0.017 

CWF  and  SS 

108 

0 

0.243 

CWF  and  SWF 

280 

0 

0.579 

SS 

315 

2 

0.651 

TOTAL 

9316 
(19.2  ac | 

439 
(0.9  ac) 

18.493 

'Wetland  Community  Type  Codes: 

RWF  = River  with  Wetland  Fringe 

SWF  - Stream  with  Wetland  Fringe 


DWF/B  = 
WM  = 
SWM  - 
MA  = 

NP  = 

IP  = 

CWF  = 


Linear  Drainage/Swale/Coulee  with  Wetland  Fringe  and/or  Bottom 
Wet  Meadow 
Saline  Wet  Meadow 
Marsh 

Natural  Pond/Pothole  with  Wetland  Fringe 
Impounded  Pond  within  Drainage 
Canal  with  Wetland  Fringe  (seepage) 


:WUS  = Waters  of  the  U.S.  defined  as  open  waters,  mud  flats,  riffle  and  pool  complexes,  vegetated  shallows, 

and  other  aquatic  habitat. 


Source:  Express  Nationwide  404  Permit  Applications  submitted  to  the  U.S.  Army  Corps  of  Engineers  Helena  MT  and 
Cheyenne  WY  offices. 
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Table  16a 


Summary  of  Riparian  Areas  Crossed  by  the  Express  Pipeline  Route 


Non-Wetland 
Riparian 
(linear  feet) 


Montana 

Deciduous  Shrub/Wet  Meadow  Complex  1,754 

Riparian  Cottonwood  Forest  3,059 

Saline/Sodic  Shrubland  470 

Saline/Sodic  Wet  Meadow  2,285 


State 


Wetland 

Type 


Total 


7,568 


Wyoming 

Deciduous  Shrub/Wet  Meadow  Complex  787 

Grassland  80 

Riparian  Cottonwood  Forest  2,950 

Saline/Sodic  Shrubland  6,840 

Saline/Sodic  Shrubland/Wet  Meadow  Complex  3,655 

Saline/Sodic  Wet  Meadow  5,600 

Unknown  4,265 

Unvegetated  800 

Wet  Meadow  780 

Total  25,757 
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The  corrected  Bndger  Trail  Alternative  Alignment  (Figure  7)  follows  on  the  next  page 
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CHAPTER  3 — MONTANA  DEQ  RECOMMENDATIONS 

** • acmmk "•  '«*'» ‘»w*ss. ~ sswa*'- y» mam ««**»«** : 


The  following  is  a list  of  the  recommendations  of  the  Montana  DEQ  for  the  proposed  Express 
pipeline: 

1.  The  Board  authorizes  construction  and  operation  of  the  Express  Pipeline  Project  and 
associated  facilities  based  on  the  following: 

a.  the  initial  capacity  of  the  pipeline  be  approved  up  to  172,000  barrels  per  day,  and; 

b.  include  authorization  for  three  electrically  driven  pump  stations  and  electrical  service 
referred  to  in  the  EIS  as  Eagle  Buttes  (Station  # 5),  Straw  (Station  #6),  and  Edgar 
(Station  # 7)  located  within  Montana,  and; 

c.  Any  subsequent  expansions  of  capacity  through  the  addition  of  pumps  and  pumping 
stations  or  to  provide  onload  or  off-load  capacity  would  require  review  by  the  DEQ  and 
approval  as  necessary  by  the  BER  under  the  provisions  for  certificate  amendment  found 
in  Section  75-20-219  MCA. 

2.  The  Board  approves  the  Proposed  Action  with  Modifications.  The  Modifications  should 
include: 

a.  Routing  in  Montana  shall  include  the  proposed  action  with  the  following  realignments 
as  described  on  pages  2-48  through  2-49  in  the  DEIS:  Lonesome  Lake,  Arrow  Creek  Breaks, 
Hauck  Coulee,  Historic  Well  site,  North  Fork  Valley  Creek  and  the  addition  of  the  realignment 
described  on  page  2-5 1 as  the  South-Central  Montana  Alternative  and  those  minor  realignments 
identified  during  the  stream  crossing  inspections  (see  Appendix  O).  The  route  width  shall  be 
500  feet. 

b.  If  the  agencies  decide  the  Yellowstone  River  should  be  directionally  drilled,  then  the 
route  shall  be  centered  on  the  line  indicated  in  Figure  0-7  of  Appendix  O. 

c.  Where  the  pipeline  crosses  the  landslide  in  the  Arrow  Creek  badlands,  DEQ 
recommends  that  Express  must  conduct  detailed  geological/ geotechnical  studies  during  the  design 
phase  of  the  project.  If  the  slide  is  potentially  active,  Express  would  be  required  to  implement 
appropriate  designs  which  might  include  slope  stabilization  and  drainage,  deep  burial  below  the 
slide  plane,  heavy- walled  pipe,  and  vigilant  monitoring. 

d.  In  the  event  that  any  construction  activities  extend  beyond  November  15,  consultation 
with  DEQ  is  required  to  consider  the  need  for  timing  restrictions  in  white-tail  deer  winter  range 
if  seasonal  wildlife  needs  so  require.  Other  wildlife  and  sensitive  plant  protection  measures  are 
discussed  in  the  draft  EIS  as  part  of  the  Proposed  Action  and  would  be  incorporated  as  part  of 
the  Board’s  approval. 


3-1 


e.  Timing  for  crossing  of  streams  in  Montana  would  be  restricted  to  the  period  of  low 
flow  during  the  summer  and  fall  of  the  year  of  construction.  This  period  is  generally  from 
August  1 through  November  15  except  as  indicated  in  the  discussion  under  the  new  Appendix 
O.  Depending  on  yearly  stream  flow  conditions,  this  period  may  be  extended  later  but  would 
require  consultation  and  approval  from  DEQ  for  stream  disturbing  activities  to  occur  outside  of 
the  established  window. 

f.  Stream  crossing  methods  would  be  based  on  the  results  of  on-site  inspections  as 
documented  in  the  discussion  in  the  new  Appendix  O.  The  recommended  methods  include 
consideration  of  stream  site  conditions,  fisheries  values  and  stream-flow  in  determining  the  most 
appropriate  way  to  construct  the  pipeline  across  individual  streams.  The  use  of  directional 
drilling  methods  is  recommended  for  the  crossing  of  the  Milk  River  and  Arrow  Creek,  in 
addition  to  the  Missouri  River  as  described  in  the  draft  EIS . In  addition,  the  Board  will  require 
Express  to  further  refine  crossing  method  for  the  Yellowstone  River,  the  North  Fork  of  Valley 
Creek,  and  Rock  Creek  in  consultation  with  the  federal  agencies  such  as  the  Corps  of  Engineers 
and  EPA.  This  joint  review  would  occur  during  pre-construction  activities  in  the  spring  of  the 
year  of  construction.  Express  would  be  required  to  comply  with  the  necessary  permit  conditions 
imposed  through  that  review. 

g.  Proper  placement  of  block  and  check  valves  would  be  necessary  to  help  limit  the 
effect  of  spills  should  they  occur  in  a sensitive  location.  DEQ  recommends  that  the  Board 
require  the  placement  of  valves  as  described  in  the  new  Appendix  O and  the  installation  of  a 
check  valve  or  other  appropriate  device  on  the  Arrow  Creek  Bench  above  the  badlands  to  limit 
oil  flow  in  the  event  of  accidental  spill. 

3.  The  Board  has  adopted  a set  of  environmental  measures  which  the  Department  modifies 
to  address  the  specific  impacts  of  an  individual  project.  DEQ  has  developed  a draft  of  the 
measures  for  the  Express  pipeline  and  is  presently  working  with  Express  to  finalize  these  for  this 
project.  It  is  recommended  that  the  Board  authorize  the  Department  to  work  with  Express 
during  the  final  design  phase  of  the  project  for  the  purpose  of  incorporating  these  measures  into 
construction  documents.  This  review  would  include  identification  of  site-specific  measures  most 
appropriate  for  local  conditions  at  pump  stations,  storage  yards  for  construction  equipment  and 
materials,  access  roads  and  trails,  and  project  communication  facilities.  These  environmental 
measures  as  modified  for  this  project  will  be  presented  to  the  Board. 

4.  The  DEQ  recommends  that  the  Board  require  a cooperative  effort  be  under  taken  by  the 
Department,  Express  Pipeline  Company  and  the  Montana  Power  Company  or  electric  power 
supplier  to  finalize  the  location  and  necessary  measures  to  reduce  impacts  of  construction  of 
lines  providing  service  for  the  three  electric  pump  stations  in  Montana  associated  with  the 
Express  pipeline  project.  DEQ  recommends  that  these  measures  be  consistent  with  those 
adopted  by  the  Board  for  the  Laurel  to  Bridger  transmission  line  project.  A similar  cooperative 
effort  should  be  approved  for  communication  facilities.  Arrangements  for  communication 
facilities  have  not  been  finalized. 

5.  The  Board  shall  require  Express  to  obtain  a performance  bond  in  the  amount  of  $1,000  per 
mile  of  the  route  in  Montana  to  be  released  when  the  right-of-way  is  cleaned  up,  surface  soils 
are  recontoured,  and  gates  and  fences  replaced. 
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6.  The  Board  shall  require  Express  to  obtain  a performance  bond  in  the  amount  of  $1,000  per 
mile  of  the  route  in  Montana  to  be  released  when  right-of-way  revegetation  and  initial  weed 
control  are  complete. 

7.  The  Board  shall  require  Express  to  fund  a monitoring  program  in  accordance  with  75-20- 
303(h)  and  including  reimbursement  for  Department  expenses  in  ensuring  compliance  with  the 
Board’s  approval. 
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APPENDIX  D 

UPDATED  WETLANDS  IN  MONTANA  AND  WYOMING  ALONG  THE 
EXPRESS  PIPELINE  RIGHT-OF  WAY 


% 


APPENDIX  D. 

WETLAND  WATERS  OF  THE  U.S.  LOCATIONS,  TYPES  AND  ESTIMATED  ACREAGES 
WITHIN  THE  PROPOSED  EXPRESS  PIPELINE  ROW  IN  MONTANA. 


i -a 


Wetland  Waters  of  the  U.S.  in  Montana  (Continued) 
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Wetland  Waters  of  the  U.S.  in  Montana  (Continued) 
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Wetland  Waters  of  the  U.S.  in  Montana  (Continued) 
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Wetland  Waters  of  the  U.S.  in  Montana  (Continued) 
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Wetland  Waters  of  the  U.S.  in  Montana  (Continued) 


i 


D-6 


Wetland  Waters  of  the  U.S.  in  Montana  (Continued) 
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WATERS  OF  THE  U.S.  LOCATIONS,  TYPES  AND  ESTIMATED  ACREAGES 
WITHIN  THE  PROPOSED  EXPRESS  PIPELINE  ROW  IN  WYOMING. 
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Wetland  Waters  of  the  U.S.  in  Wyoming  (Continued) 
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Wetland  Waters  of  the  U.S.  in  Wyoming  (Continued) 
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Wetland  Waters  of  the  U.S.  in  Wyoming  (Continued) 


Wetland  Waters  of  the  U.S.  in  Wyoming  (Continued) 
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Wetland  Waters  of  the  U.S.  in  Wyoming  (Continued) 
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Wetland  Waters  of  the  U.S.  in  Wyoming  (Continued) 
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Wetland  Waters  of  the  U.S.  in  Wyoming  (Continued) 
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Wetland  Waters  of  the  U.S.  in  Wyoming  (Continued) 
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Wetland  Waters  of  the  U.S.  in  Wyoming  (Continued) 
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Wetland  Waters  of  the  U.S.  in  Wyoming  (Continued) 
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Wetland  Waters  of  the  U.S.  in  Wyoming  (Continued) 


D-19 


Wetland  Waters  of  the  U.S.  in  Wyoming  (Continued) 
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Wetland  Waters  of  the  U.S.  in  Wyoming  (Continued) 
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Wetland  Waters  of  the  U.S.  in  Wyoming  (Continued) 


D-22 


Wetland  Waters  of  the  U.S.  in  Wyoming  (Continued) 
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Wetland  Waters  of  the  U.S.  in  Wyoming  (Continued) 
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APPENDIX  L 

CULTURAL  RESOURCES  PROGRAMMATIC  AGREEMENT 


PROGRAMMATIC  AGREEMENT 


AMONG 

THE  ADVISORY  COUNCIL  ON  HISTORIC  PRESERVATION 
THE  MONTANA  STATE  HISTORIC  PRESERVATION  OFFICER 
THE  WYOMING  STATE  HISTORIC  PRESERVATION  OFFICER 
THE  U.S.D.I.  BUREAUS  OF  LAND  MANAGEMENT  AND  RECLAMATION 
DEPARTMENT  OF  NATURAL  RESOURCES  AND  CONSERVATION , MONTANA 

AND 

EXPRESS  PIPELINE  Inc. 

REGARDING  THE 
EXPRESS  PIPELINE  PROJECT 


WHEREAS,  the  Bureau  of  Land  Management  (BLM) , as  lead  Federal 
Agency  in  accordance  with  the  Express  Pipeline  Project  Memorandum 
of  Understanding  with  the  Bureau  of  Reclamation  (BOR) , the 
Montana  Department  of  Natural  Resources  and  Conservation  (DNRC) , 
and  Express  Pipeline  Inc.,  signed  ************,  proposes  to 
administer  the  Express  Pipeline  Project  as  authorized  by  Title  I 
and  Title  II  of  the  Minerals  Leasing  Act  of  1920,  as  amended  (30 
USC  IS  5) ; and 

WHEREAS,  the  Wyoming  BLM  (through  the  Worland  District  Office 
referred  to  as  the  BLM  in  this  document)  will  act  as  lead  agency 
for  all  Federal  agencies  involved  in  this  project; 

WHEREAS,  the  Express  Pipeline  Inc.  (Express)  has  applied  for  and 
the  BLM  is  considering  the  issuance  of  Federal  right-of-way 
grants  and  associated  permits  for  the  project  on  federal  lands 
administered  by  both  the  BLM  and  the  BOR;  and 

WHEREAS,  the  former  Montana  Department  of  State  Lands  (DSL)  and 
the  DNRC  have  participated  in  the  development  of  this  document, 
and  will  require  similar  measures  as  those  addressed  in  this 
document  to  issue  State  right-of-way  grants  and  associated 
permits  on  state  lands  in  Montana;  and 

WHEREAS,  the  Montana  and  Wyoming  State  Historic  Preservation 
Officers  (SHPOs) , the  BLM,  BOR,  the  former  DSL,  and  DNRC  have 
determined  that  issuance  of  rights-of-way  (ROW)  for  the  Express 
Pipeline  Project,  as  described- in- the  BLM's - Notice  of  Intent  to 
Prepare  an  EIS  published  in  the  Federal  Register,  September  7, 
1993,  will  have  an  effect  on  properties  included  in,  or  eligible 
for  the  National  Register  of  Historic  Places  (historic 
properties)  and  have  requested  the  comments  of  the  Advisory 
Council  on  Historic  Preservation  (Advisory  Council)  pursuant  to 
Section  106  of  the  National  Historic  Preservation  Act  (16  U.S.C 
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470  as  amended)  (NHPA)  and  its  implementing  regulations  (3  6 CFR 
Part  800.13);  and 

NOW,  THEREFORE,  the  signatories  to  this  agreement  agree  that  the 
proposed  project  (undertaking)  shall  be  implemented  in  accordance 
with  the  following  stipulations  in  order  to  take  into  account  the 
effect  of  the  undertaking  on  historic  properties  and  to  satisfy 
all  Section  106  NHPA  responsibilities  for  all  aspects  of  the 
project. 


STIPULATIONS 

The  BLM  shall  ensure  that  the  following  measures  are  carried  out: 
I . Inventory  and  Evaluation 

A.  BLM,  in  consultation  with  the  other  parties  to  this 
Agreement,  has  established  the  Area  of  Potential  Effect  (APE)  for 
the  project  by  defining  the  study  area  for  the  project 
Environmental  Impact  Statement  (EIS) . Based  on  the  APE  the  BLM 
has  initiated  efforts  to  identify  interested  parties  that  might 
wish  to  be  involved  in  the  project. 

B.  The  BLM  has  initiated  efforts  to  identify  Native  American 
peoples  with  interests  in  the  APE.  The  results  of  previous 
consultations  are  included  in  Chapter  3 of  the  project  EIS,  and 
the  results  of  ongoing  efforts  will  be  documented  in  a report  to 
the  consulting  parties.  The  concerns  of  Native  American  peoples 
for  sites  or  localities  within  the  APE  will  be  obtained  for 
consideration  throughout  the  implementation  of  the  Agreement. 

The  BLM  will  consult  with  the  identified  Tribes  in  appropriate 
style  which  may  include  site  visits,  meetings,  letters,  or 
telephone  calls  to  address  the  concerns  identified.  BOR,  and 
DNRC  will  be  included  in  all  consultation  and  communication  with 
Native  American  groups  and  other  interested  parties  regarding 
resources  or  concerns  relating  to  lands  they  administer. 

C.  The  known  cultural  resource  sites  within  the  APE  have  been 
identified  and  discussed  Chapter  3 of  the  project  EIS.  BLM  shall 
ensure  that  Express  completes  an  intensive  pedestrian  inventory 
(BLM -type  Class  III)  of  the  construction  zones  which  have  not 
been  previously  inventoried,  or  areas  where  the  BLM,  BOR,  DNRC, 
or  the  SHPOs  determine  the  results  of  previous  inventories  to  be 
inconclusive  or  inadequate.  The  consultants  performing  the 
inventory  work  for  Express  shall  obtain  the  required  permits  and 
permissions  prior  to  initiating- the  work.  The  inventory  will 
include  pump  station  areas,  lateral  areas,  borrow  areas,  haul 
roads,  staging  areas,  and  other  ancillary  areas  related  to  the 
undertaking,  and  be  consistent  with  the  Secretary  of  the 
Interior's  Standards  and  Guidelines  for  Identification  of 
Historic  Properties  (48  FR  44720-23) . 
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D.  Express  shall  provide  the  BLM  with  separate  intensive 
inventory  reports  for  Montana  and  Wyoming.  Any  additional 
ancillary  facilities  or  reroutes  will  be  addressed  in  addendums 
to  the  appropriate  state  report  and  provided  to  the  recipients  of 
that  report.  The  BLM  will  coordinate  consultation  among  the 
parties  to  this  agreement.  BLM  shall  ensure  that  reports 
documenting  the  inventory  results,  historic  properties  evaluation 
recommendations,  and  other  related  historic  properties 
investigations,  will  be  distributed  to  the  parties  to  this 
Agreement  and  interested  Tribes  for  review.  BLM  may  require 
Express  to  distribute  reports  or  other  documentation  to  the 
reviewing  agencies. 

E.  BLM  shall  ensure  that  concurrent  receipt  and  review  of 
reports  and  site  documentation  by  appropriate  Federal  and  State 
agencies  is  completed.  The  Federal  and  State  agencies  (other 
than  the  SHPOs)  participating  in  this  Agreement  shall  have  30 
calendar-days  to  review  the  inventory  and  evaluation  reports  and 
comment  upon  them  to  the  BLM.  These  comments  will  address  the 
eligibility  of  cultural  resources  identified  for  inclusion  on  the 
National  Register  of  Historic  Places  (National  Register)  and  the 
effects  of  the  project  on  any  cultural  resources  considered  to  be 
historic  properties.  Based  on  the  comments  received  the  BLM  will 
require  Express  to  revise  the  reports.  Any  revised-  reports  will 
be  submitted  to  the  same  agencies  which  received  the  original 
reports  for  a final  15  work-day  review.  If  any  party  has  an 
objection  to  the  revised  report  they  shall  notify  BLM  within  the 
15  work-day  review  period  in  accordance  with  subsection  G.  below. 
The  Federal  and  State  agencies  (other  than  the  SHPOs) 
participating  in  this  Agreement  will  provide  to  the  BLM  for  the 
appropriate  sites,  their  determinations  of  site  eligibility  and 
the  results  of  the  their  application  of  the  criteria  of  effect  at 
36  CFR  300 . 9 . 

F.  The  BLM  will  provide  to  the  SHPOs  for  a 30  calendar-day 
review  and  comment  period  the  revised  reports  and  findings  on 
eligibility  and  project  effect.  BLM  shall  seek  consensus 
determinations  with  the  appropriate  SHPO  of  eligibility  for  all 
properties  identified  in  the  APE. 

G.  If  consensus  among  the  BLM,  the  appropriate  SHPO,  Federal 
and  State  agencies,  and  Interested  Parties  on  the  eligibility  of 
any  cultural  r-source  cannot  be  reached,  BLM  shall  obtain  a 
determination  from  the  Keeper  of  the  National  Register  (Keeper) . 
The  Keeper's  determination  will  be  final. 

II.  Treatment  Plan  for  Historic  Properties 

A.  The  preferred  treatment  alternative  is  avoidance  of  effects 
on  historical  properties  by  project  relocation. 

B.  Upon  completion  of  Stipulation  I.  F.  or  G.  Express  will 
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develop  for  Montana  and  Wyoming  Treatment  Plans  which  set  forth 
means  to  avoid  or  mitigate  the  project's  adverse  effects  to 
historic  properties  where  it  is  not  feasible  and  prudent  to  avoid 
effects  to  historic  properties  by  project  relocation.  These 
treatment  plans  will  address  all  historic  properties  in  the 
appropriate  State  for  which  effects  are  anticipated.  Comments 
from  the  BLM,  SMAs,  the  appropriate  SHPO,  interested  parties,  and 
the  Advisory  Council  will  be  addressed  in  preparation  of  the 
treatment  plans.  The  treatment  plans  will  be  in  conformance  with 
the  principles  in  Part  I and  the  recommendations  in  Part  II  of 
the  Advisory  Council's  "Treatment  of  Archaeological  Properties:  A 
Handbook"  and  the  "Secretary  of  the  Interior's  Standards  and 
Guidelines  for  Archeology  and  Historic  Preservation"  (Federal 
Register,  Vol.  48  No.  190,  September  29,  1983,  pp.  44716-44742). 

C.  Each  treatment  plan  will  be  developed  by  Express  with  the 
active  participation  of  the  BLM  and  the  appropriate  SMA  and  SHPO. 
The  measures  to  be  implemented  will  be  sensitive  to  the  concerns 
of  Native  American  peoples  raised  during  the  consultation 
processes.  The  treatment  plans  will  include,  but  not  be  limited 
to : 


1.  Specification  of  all  historic  properties  and  portions 
of  historic  properties  to  be  affected  by  the- project, 
including  a description  of  the  nature  of  the  effects; 

2.  A detailed  description  of  the  treatments  proposed  for 

historic  properties  eligible  for  the  National  Register  under 
criteria  (a),  (b) , and  /or  (c)  at  36  CFR  part  60.4  or 

portions  of  such  properties,  with  an  explanation  or 
rationale  provided  for  the  choice  of  the  proposed 
treatments.  Where  appropriate  existing  landfcrms  and 
rolling  topography  shall  be  used  to  the  maximum  extent 
feasible  to  reduce  the  visibility  of  the  pipeline  route  from 
sensitive  areas.  Revegetation  in  the  vicinity  of  the 
sensitive  areas  will  be  designed  to  ensure  maximum 
vegetative  blending  within  five  years  of  completion  of 
construction.  Other  appropriate  measures  to  protect 
critical  elements  of  the  setting  of  historic  properties  may 
be  employed; 

3.  An  archaeological  research  design  will  be  developed  for 
historic  properties  eligible  for  the  National  Register  under 
criterion  (d)  found  at  36  CFR  part  60.4.  The  research 
design  will  specify  and  explain  the: 

a.  research  questions  to  be  explored  with  the  data 
recovery  efforts; 

b.  data  needed  to  explore  the  questions  posed; 

c.  sites  and  portions  of  each  of  those  sites  to  be 
further  investigated; 

d.  methods  to  be  used  to  collect  data  needed  to 
explore  the  research  questions  posed; 
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e.  justification  of  the  appropriateness  of  the  chosen 
research  questions; 

f.  proposed  disposition  of  the  recovered  materials 
and  records; 

g.  The  timing  for  the  preparation  and  distribution  of 
reports . 

4.  A description  of  the  areas  of  the  project  proposed  for 
controlled  grading,  construction  monitoring  (a  qualified 
archaeologist  present  to  observe  ground  surfaces  exposed 
during  the  actual  construction  activities) , and  construction 
inspection  (a  qualified  archaeologist  conducting  an 
inspection  of  areas  of  ground  disturbance  after  specific 
phases  of  construction  are  completed) . A justification  or 
rationale  for  the  areas  proposed  will  be  included  in  the 
treatment  plan. 

5.  A listing  of  all  historic  properties  that  will  be 
affected  by  the  project  for  which  no  further  treatment  is 
proposed,  with  a justification  or  rationale. 

6.  An  explanation  of  the  methods  for  involving  the 
interested  public  in  the  data  recovery,  and  for 
disseminating  the  results  of  the  data  recovery  to  the 
interested  public.  These  methods  will  be  consistent  with 
the  Archaeological  Resources  Protection  Act,  Native  American 
Grave  Protection  and  Repatriation  Act,  and  the  Freedom  of 
Information  Act. 

III.  Review  of  the  Treatment  Plans 

A.  The  BLM  will  review  the  Treatment  Plan  provided  by  Express 
to  assure  that  it  addresses  the  concerns  of  the  consulting 
parties  involved  in  its  preparation  in  accordance  with  II. C. 
above.  The  Treatment  Plan  shall  then  be  submitted  to  the  BLM 
Field  Offices,  BOR,  DNRC , Advisory  Council,  and  SHPOs  for  their 
review.  The  reviewing  parties  shall  have  30  calendar-days  to 
comment  on  the  Treatment  Plan.  If  any  party  to  this  Agreement 
fails  to  comment  within  the  review  period  the  BLM  shall  assume 
that  party's  concurrence.  Based  on  the  comments  received  during 
this  review,  the  BLM  will  direct  Express  to  make  any  required 
revisions . 

B.  The  revised  Treatment  Plan  shall  be  submitted  to  the  BLM. 

The  BLM  will  assure  that  the  required  changes  have  been 
incorporated  and  then  forward  to  the  BLM  Field  Offices,  BOR, 

DNRC,  Advisory  Council,  and  SHPOs  for  their  review.  The 
reviewing  parties  shall  have  15  work-days  to  comment  on  the 
revised  Treatment  Plan.  If  any  party  to  this  Agreement  fails  to 
comment  within  the  review  period  the  BLM  shall  assume  that 
party ' s concurrence . 
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C.  The  final  decision  on  the  acceptability  of  the  treatment 
plan  will  be  made  by  the  BLM,  any  disputes  will  be  resolved  in 
accordance  with  Stipulation  VIII . Upon  BLM  acceptance  of  the 
Treatment  Plan,  it  will  be  incorporated  into  the  Construction  and 
Use  Plan  required  for  the  project  ROW  grant,  and  the  BLM  and/or 
the  appropriate  Federal/State  SMA  shall  provide  authorization  to 
proceed  with  the  implementation  of  the  Treatment  Plan.  This 
authorization  will  include  Archaeological  Resources  Protection 
Act  (ARPA)  excavation  and  removal  permits  for  Federal  lands. 
Termination  of  the  project  after  initiation  of  the  Treatment  Plan 
will  require  completion  of  work  in  progress,  and  amendment  of  the 
Treatment  Plan  as  described  below.  Amendments  to  the  Treatment 
Plan  will  be  incorporated  by  written  agreement  among  the  BLM, 
affected  SMA,  the  appropriate  SHPO,  Express,  and  the  Advisory 
Council  . Amendments  to  the  appropriate  ARPA  permits  will  be 
included  in  the  approval  of  the  amendments.  Reports  will  be 
provided  to  the  BLM,  SMAs , and  SHPOs  every  two  weeks  documenting 
progress  in  the  implementation  of  the  Treatment  Plan.  These 
reports  will  include: 

1.  dates  of  mitigation  work  included  in  the  report; 

2.  historic  properties  where  treatment  was  conducted; 

3.  type  and  amount  of  treatment  performed; 

4.  very  brief  summary  of  the  results  of  the  treatment 

during  the  period  covered  by  the  report; 

5.  concerns  or  comments  of  the  project  principal 

investigator . 

D.  Upon  acceptance  by  the  BLM,  appropriate  SMAs,  and  SHPO  of 
documentation  that  the  Treatment  Plan  for  a spread  of  the  project 
has  been  completed  construction  may  be  authorized  within  that 
spread  by  the  BLM  and/or  the  appropriate  SMAs.  Construction  of 
pumping  stations  located  in  negative  inventory  areas  for  which 
reports  have  been  accepted  by  the  appropriate  SMA  and  SHPO  may  be 
authorized  in  advance  of  authorization  of  the  construction  of  the 
spread. 

IV.  Changes  in  Ancillary  Areas/ Construction  ROW 

A.  The  BLM  will  notify  the  consulting  parties  and  interested 
Tribes  of  changes  in  ancillary  areas  or  the  construction  ROW. 

The  BLM  will  ensure  that  the  construction  zone  of  the  new 
ancillary  area  or  reroute  is  inventoried.  The  reports  addressing 
these  areas  will  be  reviewed  in  accordance  with  Stipulation  I 
except  there  will  be  10  work-days  for  the  review  of  both  the 
initial  or  a revised  inventory  and  evaluation  reports  by  the  BLM 
and  SMAs . 

B.  The  BLM  will  provide  to  the  SHPOs  for  a 20  work-day  review 
and  comment  period  the  revised  reports  and  findings  on 
eligibility  and  project  effects.  BLM  shall  seek  consensus 
determinations  of  eligibility  for  all  properties  identified  in 
the  APE.  If  consensus  can  not  be  reached  the  process  at 
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Stipulation  I.G.  will  be  followed. 

C.  A Treatment  Plan  Amendment  will  be  prepared  for  any  historic 
properties  within  the  additional  APE  in  accordance  with 
Stipulation  II  except  there  will  be  20  work-day3  for  the  review 
for  both  the  initial  or  a revised  Treatment  Plan  Amendment  by  the 
consulting  parties  and  interested  Tribes.  Upon  acceptance  of  the 
amendment  by  the  BLM  it  will  be  incorporated  into  the  treatment 
plan  in  accordance  with  Stipulation  III.C. 

V.  Documentation  of  Treatment 

A.  A report  will  be  prepared  to  document  the  results  of  the 
Treatment  Plan.  This  report  will  be  the  Final  Cultural  Resource 
Report  for  the  project.  The  report  will  contain  a synthesis  of 
the  information  gained  during  the  project  in  addition  to  the 
‘information  relating  to  the  work  required  to  mitigate  the  effects 
of  construction.  The  report  will  be  provided  by  Express  to  the 
BLM  for  distribution  to  the  parties  to  this  Agreement  for  review. 
The  reviewers  will  have  90  calendar-days  to  review  and  comment  on 
the  report.  The  BLM  will  provide  the  consolidated  comments  to 
Express,  Express  will  provide  the  Final  Cultural  Resource  Report 
to  the  BLM  for  distribution  within  120  calendar-days  of  receipt 
of  the  comments  from  BLM. 

VI.  Curation 

A.  The  BLM,  and  the  appropriate  SMA's  shall  ensure  curation  of 
all  records  and  other  items  resulting  from  identification  and 
data  recovery  efforts  is  completed  in  accordance  with  36  CFR  Part 
79,  and  the  provisions  of  the  Native  American  Graves  Protection 
and  Repatriation  Act  (PL  101-601)  (NAGPRA) . Documentation  of  the 
curation  of  these  materials  shall  be  provided  to  the  BLM,  and  the 
appropriate  SMA  and  SHPO  within  30  calendar-days  of  acceptance  of 
the  Final  Cultural  Resource  Report  for  the  Project. 

B.  The  BLM  will  encourage  private  land  owners  to  curate 
collections  from  their  lands  in  an  appropriate  facility. 

Materials  from  private  lands  to  be  returned  to  the  private  land 
owners  shall  be  maintained  in  accordance  with  36  CFR  Part  79 
until  any  specified  analysis  is  complete.  Documentation  of  the 
return  of  these  materials  to  the  private  land  owner  shall  be 
provided  to  the  BLM  and  the  appropriate  SHPO  within  30  calendar- 
days  of  acceptance  of  the  Final  Cultural  Resource  Reports  for  the 
Project. 

C.  Materials  from  state  lands  in  Montana  will  be  returned  to 
the  DNRC  for  curation.  These  materials  shall  be  maintained  in 
accordance  with  36  CFR  Part  79  until  any  specified  analysis  is 
complete.  Documentation  of  the  return  of  these  materials  to  the 
DSL  shall  be  provided  to  the  BLM  and  the  appropriate  SHPO  within 
30  calendar-days  of  acceptance  of  the  Final  Cultural  Resource 
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Reports  for  the  Project. 

VII.  Human  Remains 

A.  The  BLM  shall  ensure  that  any  human  remains  encountered 
during  the  course  of  this  undertaking  are  treated  in  a respectful 
manner.  No  construction  activities  will  be  allowed  in  the 
vicinity  of  the  discovery  until  written  authorization  is  provided 
by  the  BLM.  A reasonable  and  good-faith  effort  shall  be  made  to 
identify  the  appropriate  Native  American  tribe ( s) , or  other 
ethnic  group (s)  related  to  the  burial.  The  BLM  will  consult  with 
the  appropriate  group  regarding  the  appropriate  treatment- of  the 
remains  and  associated  grave  goods.  The  BLM  shall  ensure  that 
any  human  remains  and  associated  funerary  objects  excavated 
during  the  Express  project  are  treated  in  accordance  with  the 
wishes  of  the  descendants  or  the  authorized  group  after 
completion  of  analysis  specified  in  the  Treatment  Plan. 

B.  If  human  remains  are  encountered  on  Federal  lands  the 
appropriate  SMA  shall  consult  with  the  Native  American  tribe  or 
other  ethnic  groups  related  to  the  human  remains  identified  to 
determine  the  treatment  and  disposition  measures  consistent  with 
the  applicable  Federal  laws  (eg.  NAGPRA) , regulations,  and 
policies. 

C.  If  human  remains  are  encountered  on  State  or  private  lands, 
BLM  shall  ensure,  in  consultation  with  the  appropriate  SHPO  and 
the  Native  American  tribe  or  other  ethnic  groups  related  to  the 
human  remains,  that  they  are  treated  according  to  the  provisions 
of  the  applicable  State  laws,  regulations,  or  policies. 

VIII.  Dispute  Resolution 

A.  Should  any  party  to  this  Agreement  provide  notice  to  the  BLM 
of  their  objection  to  an  action  under  this  Agreement,  or 
implementation  of  the  measures  stipulated  in  this  Agreement 
within  30  calendar-days  of  becoming  aware  of  an  action  the  BLM 
shall  consult  with  the  objecting  party  to  resolve  the  objection 
unless  otherwise  specified  in  this  document.  If  the  BLM 
determines  that  the  objection  cannot  be  resolved,  the  BLM  shall 
forward  all  documentation  relevant  to  the  dispute  to  the  Advisory 
Council.  Within  30  calendar-days  after  receipt  of  all  pertinent 
documentation,  the  Council  shall  either: 

1.  provide  BLM  with  recommendations,  which  BLM  shall  take 
into  account  in  reaching  a final  decision  regarding  the 
dispute;  or 

2.  notify  BLM  that  it  will  comment  within  an  additional  30 
calendar-days  in  accordance  with  36  CFR  Part  800.6(b).  Any 
Advisory  Council  comment  provided  in  response  to  such  a 
request  will  be  taken  into  account  by  BLM  in  accordance  with 
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36  CFR  Part  800.6  (c)  (2)  with  reference  to  the  subject  of  the 
dispute. 

Any  recommendation  or  comment  provided  by  the  Advisory  Council 
will  be  understood  to  pertain  only  to  the  subject  of  the  dispute; 
the  BLM's  responsibility  to  carry  out  all  actions  under  this 
agreement  that  are  not  the  subject  of  the  dispute  will  remain 
unchanged. 

IX.  Amendment 

Any  party  to  this  Agreement  .may  request  that. it  be , amended, 
whereupon  the  parties  will  consult  in  accordance  with  36  CFR 
800.13  to  consider  such  amendment. 

X.  Termination 

Any  party  to  this  Agreement  may  terminate  it  by  providing  30 
calendar  days  written  notice  to  the  other  parties,  the  parties 
shall  consult  during  the  period  prior  to  the  termination  to  seek 
agreement  on  amendments  or  other  actions  that  would  avoid 
termination.  The  Advisory  Council  will  be  afforded  an 
opportunity  to  comment  during  this  period  as  well.  In  the  event 
of  termination,  the  BLM  will  comply  with  36  CFR  8 00. '4  through 
800.6. 

XI.  Failure  to  Carry  Out  the  Terms  of  the  Agreement 

In  the  event  that  the  terms  of  this  Agreement  are  not  carried 
out,  the  BLM  shall  comply  with  36  CFR  800.4  through  800.6  with 
regard  to  individual  actions  covered  by  this  Agreement. 

Execution  and  implementation  of  this  Agreement  evidences  that  the 
BLM  and  the  BOR  have  satisfied  their  National  Historic 
Preservation  Act  Section  106  responsibilities  and  the  Montana 
Department  of  State  Lands  has  satisfied  its  obligations  under  the 
Montana  State  Antiquities  Act  for  all  individual  actions  of  the 
Express  Pipeline  Project. 

ADVISORY  COUNCIL  ON  HISTORIC  PRESERVATION 

By:  

Executive  Director, 


Date: 


BUREAU  OF  LAND  MANAGEMENT 


Date: 
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BUREAU  OF  RECLAMATION 


By: 


Date 


: 7 A<  /■ 


Regional  Director 
MONTANA  sJATE  HISTORIC  PRESERVATION  OFFICER 


By: 


V 


iflidj 


Date:  ^ /9£~ 


WYOMING  STATE  HISTORIC  PRESERVATION  OFFICER 
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Concur: 

EXPRESS  PIPELINE  Inc. 


By: 


v 


h 


yC 


Date:  s/lG/9^ 


S*-> 
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APPENDIX  N 

POTENTIAL  ECONOMIC  EFFECTS  IN  WYOMING  FROM  THE 
EXPRESS  PIPELINE 


Introduction 


The  potential  impact  of  the  Express  pipeline  on  the  Wyoming  oil  industry  was  raised  as  an  issue  in 
the  DEIS.  Commenters  were  concerned  that  the  influx  of  Canadian  crude  via  the  Express  pipeline 
would  adversely  affect  future  Wyoming  production  levels,  prices  and  the  subsequently  the  Wyoming 
taxation  base.  The  BLM  retained  an  independent  economic  consulting  firm.  Planning  Information 
Corporation  (PIC),  to  analyze  the  potential  impacts. 

Wyoming  Oil  Production  and  Exploration 

Production 

Oil  was  first  discovered  in  Wyoming  near  present  day  Lander  in  1833.  The  greatest  period  of 
expansion  in  oil  production  began  during  World  War  II  and  continued  until  1961.  Oil  production 
peaked  in  1970  with  about  156  million  barrels  per  year.  Although  the  OPEC  price  increases  spurred 
waves  of  exploration  in  the  1970s  and  early  1980s,  annual  crude  production  has  declined  by  almost 
49  percent  since  1970.  Most  recently,  the  decline  rate  has  been  approximately  6.5  percent  annually 
from  1991  to  1994.  By  1994,  annual  production  was  about  78  million  barrels. 

A variety  of  different  types  of  crude  are  produced  in  Wyoming.  About  65  percent  of  Wyoming  oil 
production  is  sour  crude,  while  the  remaining  35  percent  is  comprised  of  a variety  of  sweet  crudes 
(Basko  1995).  Sour  crude  is  further  separated  into  heavy/asphaltic  and  general  sour.  General  sour 
crude  typically  sells  for  a lower  price  than  sweet  or  asphaltic  crudes.  However,  a premium  is 
presently  being  paid  for  all  Wyoming  crude  oil  because  of  short  supplies. 

In  1994,  the  largest  25  fields  in  Wyoming  accounted  for  slightly  over  half  of  the  annual  crude  oil 
production.  Wyoming's  largest  oil-producing  regions  (in  order  of  production)  include  the  Powder 
River  Basin,  Green  River  Basin,  Big  Horn  Basin,  Overthrust  Belt,  and  Wind  River  Basin.  Of  the 
25  largest  producing  fields,  the  average  age  is  50  years.  The  newer  fields  are  concentrated  in  the 
Powder  River  Basin  and  Overthrust  Belt.  Although  many  of  the  largest  producing  fields  in 
Wyoming  are  more  than  70  years  old,  it  may  be  a number  of  years  before  these  fields  reach  the  end 
of  their  economic  lives.  The  economic  life  and  profitability  of  an  oil  field  depends  on  many  factors 
such  as  the  price  of  oil,  type  of  oil  produced,  production  level,  lifting  costs,  taxes  and  other 
expenses.  Although  some  of  the  large  producing  fields  may  be  nearing  the  end  of  their  economic 
life,  the  information  is  considered  proprietary  and  confidential  by  the  operators.  Moreover,  some 
operators  are  extending  the  life  of  their  fields  through  cost-reduction  techniques,  such  as  right-sizing 
of  electric  motors,  and  advanced  production  techniques,  such  as  enhanced  recovery  and  horizontal 
drilling. 

Exploration 

Oil  exploration  in  Wyoming  has  occurred  at  a fairly  constant  level  over  the  past  five  years 
(Wyoming  Geological  Survey  1995).  Since  1986,  the  annual  average  rig  count  number  has 
remained  fairly  consistent  at  about  35.  However,  the  number  of  rigs  involved  in  oil  exploration  has 
declined  and  the  number  used  for  gas  exploration  and  development  has  increased  since  1990.  The 


N-l 


number  of  new  oil  fields  discovered  in  Wyoming  in  each  of  the  last  five  years  has  decreased  from 
12  in  1991  to  four  in  1994. 

According  to  the  sources  interviewed  for  this  analysis,  stable  prices  should  be  sufficient  to  maintain 
the  current  level  of  exploration,  field  development,  and  redevelopment  activity.  Sustained  prices 
in  the  neighborhood  of  $20  to  $25  per  barrel  would  be  required  in  order  to  stimulate  substantial 
additional  exploration. 

New  Exploration  Technology 

Application  of  new  technology  has  the  potential  to  increase  oil  production  in  some  fields  and, 
therefore,  reduce  the  rate  of  decline  in  overall  Wyoming  production.  Three-dimensional  seismic 
technology  can  be  used  to  reduce  the  risk  of  drilling  a dry  hole  by  more  accurately  locating  oil 
deposits.  This  technology  is  being  used  to  spur  significant  new  exploration,  development,  and 
production  in  the  Lodgepole  play  in  western  North  Dakota.  This  new  play  has  resulted  in  substantial 
new  production  in  the  area  and  helped  reduce  the  rate  of  decline  of  oil  production  in  North  Dakota 
(Rygh  1995). 

The  use  of  horizontal  drilling  technology  in  the  Red  River  Valley  of  North  Dakota  has  also  helped 
slow  the  rate  of  decline  in  North  Dakota  production.  Horizontal  drilling  is  being  used  in  some  older 
fields  in  Wyoming  as  well.  This  technology  can  be  used  where  oil  is  trapped  in  narrow,  vertical 
fields.  In  1994,  there  were  22  horizontal  well  completions  in  Wyoming,  compared  to  28  in  1993. 
Horizontal  drilling  is  much  more  costly  than  vertical  drilling.  For  this  reason,  application  of 
horizontal  drilling  technology  may  be  very  dependent  on  oil  prices. 

Enhanced  oil  recovery  (EOR)  technologies  have  also  been  effective  at  slowing  the  decline  of 
production  in  some  older  fields,  such  as  Lost  Soldier,  Oregon  Basin,  and  Wertz.  EOR  techniques 
include  water  injection  (secondary  recovery)  and  water-polymer,  C02  or  other  types  of  injection  or 
reservoir  flooding  (tertiary  recovery).  However,  substantial  capital  investment  is  required  to 
implement  EOR.  Therefore,  EOR  is  also  very  dependent  on  oil  prices. 

It  is  unlikely  that  application  of  the  above-referenced  technologies  will  cause  oil  production  in 
Wyoming  to  increase  above  current  levels.  However,  with  stable  or  slightly  higher  prices,  they  offer 
a real  possibility  to  slow  the  decline  in  oil  production  experienced  in  recent  years.  The  estimated 
1995  production  decline  of  only  1.5  percent  is  evidence  that  such  a reduction  in  the  rate  of  decline 
is  possible. 

Wyoming  Refining  Capacity 

Since  1981,  ten  refineries  have  closed  in  Wyoming  (EAI  1995).  The  largest  of  these  were  the 
Amoco  and  Texaco  refineries  in  Casper.  The  closed  refineries  represented  about  42  percent  of  the 
State's  refining  capacity  (a  loss  of  96,000  BPD).  Declining  local  supplies  of  crude  were  only  one 
reason  for  the  closing  of  these  refineries.  It  is  generally  believed  that  another  reason  for  the  shut- 
down of  some  refineries  was  the  cost  of  meeting  more  stringent  environmental  regulations.  The 
remaining  four  refineries  in  Wyoming  have  a crude  capacity  of  about  138,000  BPD,  or  about  50.8 
million  barrels  per  year.  Table  N-l  shows  the  location  of  the  refineries,  and  crude  types  preferred. 
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Table  N-1.  Operating  Wyoming  Refineries  1994 


Company  /Location 

Crude 

Capacity 

(BPD) 

Sweet  Crude  (BPD) 

Sour  Crude 
(BPD) 

Frontier/Cheyenne 

41,000 

6,150 

34,850 

Little  America/Casper 

24,500 

15,925 

8,575 

Sinclair  Oil/Sinclair 

60,000 

33,000 

27,000 

Wyoming/Newcastle 

12,555 

12,555 

Totals 

138,055 

67,630 

70,425 

Sources:  EAI,  Frontier  Refining,  Sinclair  Oil. 


Production  of  oil  in  Wyoming  will  not  be  sufficient  to  satisfy  the  needs  of  Wyoming  refineries 
through  2005  as  evidenced  by  the  fact  that  general  Wyoming  sour  crude  is  already  in  short  supply. 
Additionally,  a portion  of  Wyoming  crude  production  is  marketed  to  other  P ADD  IV  refineries  in 
Montana,  Colorado,  Utah,  and  in  the  Midwest.  Regional  Rocky  Mountain  production  is  currently 
well  below  the  level  of  demand  of  Rocky  Mountain  refineries.  Most  Wyoming  sweet  crude  remains 
in  the  PADD  IV  region,  while  some  sour  crude  has  been  exported  in  the  Midwest  through  the 
Amoco  and  Platte  pipelines.  These  exports  have  been  declining. 

As  Wyoming  oil  production  has  declined  in  recent  years,  traditional  customers  have  looked 
elsewhere  for  stable  supplies.  The  quantity  of  Wyoming  oil  used  by  Billings  area  refiners  has 
decreased  by  almost  29  percent  since  1989  (OERP  1995).  Over  the  same  period,  Wyoming  oil 
production  declined  by  26.5  percent.  To  replace  declining  Wyoming  production,  these  refiners 
increased  imports  of  Canadian  oil  by  29.1  percent  from  1989  to  1994. 

The  opposite  situation  has  occurred  in  the  Salt  Lake  City  refining  market.  Since  1989,  the  quantity 
of  Wyoming  oil  used  by  these  refiners  has  increased  by  33.4  percent  from  19.7  million  barrels  in 
1989  to  26.2  million  barrels  in  1994.  Utah  refiners  have  been  forced  to  supplement  declining  local 
production  with  Wyoming  crude,  which  is  their  most  readily  available  source. 

Projected  Wyoming  Oil  Production 

The  Wyoming  production  projections  from  present  to  2005  are  based  on  the  annual  rate  of  decline 
agreed  upon  by  the  Wyoming  Consensus  Revenue  Estimating  Group  (CREG  1995).  The  CREG, 
comprised  of  State  government  staff  from  several  departments,  meets  annually  to  forecast  State  of 
Wyoming  revenues  from  various  sources.  The  CREG  projects  an  annual  rate  of  decline  in  crude  oil 
production  of  four  percent  for  1996  to  2005.  Figure  N-1  shows  the  production  since  1980  and  the 
projected  production  to  2005  based  on  the  CREG  projected  decline  rate  of  4.0  percent. 
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Figure  N-1.  Wyoming  Crude  Oil  Production 


Wyoming  Crude  Oil  Production 


Sources:  Wyoming  Oil  and  Gas  Conservation  Commission,  PIC  Projections 

Price  Effects  of  Declining  Production 

Bonus  Payments 

Because  Rocky  Mountain  (RM)  refineries  were  designed  to  refine  locally-produced  crudes,  refinery 
operators  prefer  to  purchase  local  crudes  when  they  are  available.  As  production  in  the  RM  region 
has  decreased  over  the  past  decade,  regional  supplies  of  oil  have  become  more  scarce  for  area 
refineries.  Premiums  for  locally-produced  crude  oil  have  been  paid  by  refineries  in  the  region  for 
a number  of  years.  Premium  levels  have  been  affected  by  the  decline  in  RM  oil  production  and 
transportation  cost  differentials  of  alternative  supplies  of  crude  oil.  Over  the  past  three  to  four  years, 
these  premiums  have  increased  from,  about  $1  per.  barrel  to  more  than  $4  .per  barrel- for- Wyoming 
general  sour  crude.  The  increase  in  premiums  paid  for  local  crude  oil  emphasizes  the  increasing 
shortage  of  oil  for  area  refiners. 
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Pipeline  Responses 

The  major  pipelines  bringing  oil  into  the  RJV1  region  are  the  Rangeland,  Milk  River  and  Wascana. 
Due  to  the  number  of  pipeline  transfers  on  these  routes,  the  Salt  Lake  City  refiners  are  concerned 
about  consistent  quality  of  crude  (Gamer  1995).  At  the  present  time,  pipelines  used  to  bring 
alternative  crude  oil  supplies  into  the  region  are  responding  to  the  increasing  demand  in  PADD  IV. 
Some  of  these  are  listed  below  (Stamp  1995). 

• Cenex  Pipeline  is  installing  a 16"  line  from  Cut  Bank,  Montana  to  Laurel,  Montana.  This 
line  will  provide  up  to  65,000  BPD  of  Canadian  crude  to  the  Billings  market. 

• .Amoco  and  Conoco  have  announced  a joint  venture  to  install  75  miles  of  12"  pipeline  from 
Billings,  Montana  to  Elk  Basin.  Wyoming.  This  line  will  supply  up  to  40,000  BPD  of 
Canadian  crude  through  the  existing  Conoco  and  Amoco  pipelines  to  PADD  IV  refineries. 

• The  network  of  seven  pipeline  companies  operating  lines  from  Edmonton,  Alberta  to  Salt 
Lake  City  have  announced  a discount  of  21  percent  in  the  total  tariff  to  Salt  Lake  City. 

The  current  tariff  on  the  Rangeland-Glacier-Amoco  pipeline  to  Casper  is  $2.40  per  barrel  (EAI 
1995).  The  tariff  on  the  IPL-Wascana-Texaco-Butte-Permian  route  to  Casper  is  $1.80  per  barrel. 
Salt  Lake  City  is  the  greatest  pipeline  distance  from  the  Canadian  crude  supplies,  therefore, 
refineries  in  the  Salt  Lake  City  area  are  having  difficulty  meeting  demands  for  crude  oil.  A 
reduction  in  tariffs  from  Edmonton  to  Salt  Lake  City  could  provide  some  relief  to  Salt  Lake  City 
area  refiners. 
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Impacts  of  the  Express  Pipeline 


The  potential  impact  of  the  Express  Pipeline  on  oil  prices  in  Wyoming  will  depend  on  a variety  of 
factors.  Two  key  factors  will  be  the  quantity  of  Canadian  crude  oil  demanded  in  PADD  II  and  the 
prices  of  Canadian  crudes.  Other  important  factors  to  consider  will  be  the  rate  of  decline  in  RM 
crude  production,  expansion  of  other  crude  pipelines  serving  the  area,  the  number  of  existing 
refineries  that  remain  in  operation,  whether  new  product  pipelines  are  constructed,  and  the  price  at 
which  competing  crude  oil  supplies  can  be  sold.  This  analysis  examines  the  potential  effects  of  the 
proposed  action  presented  in  the  DEIS.  Following  this  analysis,  issues  that  may  substantially  alter 
this  estimate  of  the  impacts  of  the  Express  pipeline  are  identified. 

Oil  Supply 

The  Express  Pipeline,  as  proposed,  would  initially  transport  143,000  BPD  of  crude  oil  from 
production  fields  in  Alberta,  Canada  to  Casper,  Wyoming.  The  quantity  shipped  could  increase 
gradually  to  274,000  BPD  in  2005  if  sufficient  markets  are  obtained.  The  initial  amount  of  crude 
to  be  transported  represents  about  39  percent  of  estimated  1995  RM  region  oil  production.  The 
Express  proposal  is  based  on  a projected  deficit  of  crude  oil  supply  of  about  15 1,000  BPD  in  PADD 
IV  (in  1996)  and  a demand  for  about  70,000  BPD  in  the  Wood  River  and  Mid-Continent  areas  of 
PADD  II.  According  to  the  analysis  presented  in  Table  N-2,  the  shortage  of  crude  in  the  RM  region 
will  grow  from  1 1,000  BPD  in  1999  to  about  74,000  BPD  in  2005  without  Express.  This  analysis 
does  not  include  the  potential  increase  in  imports  associated  with  the  proposed  Amoco/Conoco 
pipeline,  which  could  provide  another  40,000  BPD  of  Canadian  oil  to  the  RM  region. 

The  crude  oil  transported  through  the  Express  pipeline  is  expected  to  be  more  than  enough  to  satisfy 
the  demand  for  crude  from  refineries  in  PADD  IV.  At  least  a portion  of  the  remaining  crude  is 
expected  to  be  transported  to  PADD  II.  The  impact  on  the  price  of  oil  in  the  RM  region  will  be 
determined  by  the  reduction  in  transportation  costs  associated  with  Express  and  the  magnitude  of 
the  surplus  of  crude  remaining  to  be  sold  in  the  RM  region.  It  should  be  noted  that  excess  capacity 
currently  exists  in  pipelines  transporting  Canadian  crude  into  the  RM  region.  A comparison  of 
supply  and  demand  for  crude  in  the  RM  region  with  the  Express  pipeline  is  presented  below  in 
Tables  N-2  and  N-3,  assuming  import  levels  on  existing  pipelines  remain  constant. 

It  is  likely  that  Express  will  attract  a substantial  portion  of  the  oil  currently  being  shipped  to  the  RM 
region  through  the  Rangeland  and  Wascana  pipelines  due  to  its  lower  tariffs.  However,  the 
increased  competition  among  pipelines  is  likely  to  reduce  shipping  tariffs  for  all  pipelines  shipping 
crude  oil  into  the  RM  region.  With  Express,  it  would  be  possible  for  Canadian  producers  to  dump 
large  quantities  of  crude  oil  into  the  RM  region.  However,  as  long  as  markets  exist  for  Canadian 
crude  at  world  prices,  this  is  not  expected  to  occur.  RM  refiners  may  be  willing  to  continue  to  pay 
some  premium  for  local  crudes  based  on  design  requirements  of  their  facilities  and  transportation 
costs  associated  with  imported  oil. 

Oil  Price 

The  analysis  ot  potential  changes  in  crude  oil  prices  depends  on  a wide  range  of  factors,  including 
refinery  operations,  drilling,  production  and  refining  technology,  world  oil  production  and  prices, 
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changes  in  crude  oil  and  product  pipeline  systems,  and  world  politics.  Projections  of  future  oil  prices 
are  fraught  with  uncertainty  and  the  best  approach  is  to  present  a reasonable  scenario  based  on 
currently-available  information.  This  analysis  of  potential  price  impacts  is  meant  to  depict  what 
might  be  considered  a most  likely  scenario  and  is  based  on  the  following  assumptions: 

1 ) Technology  and  world  crude  oil  prices  will  remain  in  their  general  current  condition.  (Changes 
in  technology  and  world  markets  would  affect  both  Canadian  and  Wyoming  producers.) 

2)  Prices  for  Canadian  crude  are  determined  by  the  world  market  and  Canadian  producers  will  be 
unwilling  to  discount  those  prices  in  order  to  gain  a market  share  in  the  RM  region.  (Excess 
shipping  capacity  currently  exists  that  is  not  being  used  and  no  data  were  available  to  contradict  this 
assumption.) 

3)  Canadian  crude  will  continue  to  supplement  declining  RM  crude  production  without  displacing 
RM  production.  (RM  refiners  will  continue  to  prefer  local  crudes  based  on  the  design  of  their 
facilities.) 

4)  Increasing  bonuses  for  Wyoming  crude  are  a reflection  of  shortages  in  some  markets.  (This  is 
based  on  data  on  declining  production  and  rising  bonuses  over  the  past  four  years.) 

5)  The  Salt  Lake  City  market  is  experiencing  the  most  acute  crude  shortage  in  the  RM  region 
because  of  its  location  relative  to  the  existing  pipeline  network  and  the  type  of  crude  needed  by  area 
refiners  (Gamer  1995). 

6)  Express  will  reduce  shipping  tariffs  for  crude  imported  from  Canada  to  various  markets  in  the  RM 
region  by  as  much  as  15  to  25  percent  (DEIS,  EAI,  PIC  estimates). 

The  Express  pipeline  would  provide  a reliable  supply  of  crude  oil  for  RM  region  refineries  at 
competitive  transportation  costs.  This  shift  in  the  RM  oil  market  would  enhance  the  viability  of  area 
refineries  by  providing  a stable  supply  of  alternative  crudes  to  supplement  declining  RM  production. 
The  continued  viability  of  the  region’s  refining  industry  is  in  the  interest  of  RM  producers  because 
many  of  these  refineries  will  continue  to  prefer  local  crudes  based  on  the  design  of  their  facilities. 

Posted  prices  for  Wyoming  and  other  crudes  in  the  U.S.  are  generally  based  on  formulas  comparing 
the  quality  of  different  crudes  with  the  West  Texas  Intermediate  (WTI)  standard.  The  formulas  take 
into  account  the  differences  in  gravity,  sulfur  content,  and  refining  yield.  Bonuses  are  typically  paid 
in  different  markets  to  allow  adjustments  for  regional  market  conditions.  The  use  of  bonuses  allows 
purchasers  to  adjust  contracts  without  constantly  changing  posted  prices  or  the  formulas  from  which 
they  are  derived. 

The  prices  paid  for  Wyoming  crudes  by  refiners  are  determined  to  a large  extent  by  the  price  of  WTI 
with  adjustments  for  gravity,  sulfur  content,  and  local  market  conditions.  Wyoming  cmde  prices 
have  been  positively  affected  by  the  decline  of  oil  production  in  the  region.  Producers  in  the  RM 
region  have  been  somewhat  sheltered  from  competition  because  of  their  location.  Alternative  crude 
supplies  have  not  always  been  available  and  higher  transportation  costs  have  been  the  rule  when 
alternative  supplies  have  been  available.  This  situation  has  placed  the  RM  refining  industry  at  a 
competitive  disadvantage  compared  to  coastal  refiners  with  readily-available  supplies  of  oil  at 
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world  prices.  It  is  uncertain  how  much  longer  some  refiners  in  the  RM  region  will  be  able  to 
compete  with  product  pipelines  from  other  regions  without  a reliable  alternate  source  of  crude. 

The  decline  in  RM  production  over  the  past  few  years  has  created  market  conditions  for  specific 
types  of  crude  in  certain  markets  where,  at  times,  prices  have  been  above  normal  levels.  These 
situations  are  most  likely  to  occur  when  shortages  of  a particular  type  of  crude  are  experienced 
without  a readily  available  substitute.  Such  shortages  have  occurred  with  southwest  Wyoming  sweet 
in  the  Salt  Lake  City  market  and  general  sour  in  the  Wyoming  and  Denver  market.  Prices  currently 
paid  for  Wyoming  crude  include  bonuses  of  about  $2.25  for  sweet  and  $4.50  for  general  sour. 

The  existing  and  announced  pipeline  network  has  the  capacity  to  provide  an  adequate  supply  of 
crude  to  the  RM  region  through  the  year  2002  without  Express  (EAI  1995).  However,  the  existing 
pipeline  network  is  limited  in  its  ability  to  provide  certain  types  of  crude  demanded  in  the  RM 
region  with  consistent  quality.  This  is  a particular  problem  for  the  Salt  lake  City  market  (Gamer 
1995).  The  reliable  supply  of  crude  provided  by  the  Express  pipeline  could  substantially  alter  the 
Salt  Lake  City  market  by  providing  a reliable  source  of  the  sweet  and  ultra-sweet  crudes  needed 
there. 

Based  on  the  assumptions  that  Express  will  not  cause  a dramatic  change  in  transportation  costs  to 
PADD  IV  and  that  Canadian  producers  will  not  lower  their  prices  to  penetrate  the  RM  market, 
Express  is  not  expected  to  cause  a substantial  supply  shock.  The  pipeline  could  alter  conditions  in 
certain  local  markets  and  prevent  shortages  of  certain  crude  types.  Canadian  crudes  that  are 
available  to  be  shipped  through  the  pipeline  would  be  relatively  comparable  to  most  crudes  produced 
in  the  region.  For  example,  Canadian  MSW  crude  could  serve  as  a relative  substitute  for  Wyoming 
sweet  and  synthetic  crude  could  serve  as  a substitute  for  southwest  Wyoming  sweet.  Given  access 
to  substantial  supplies  of  substitute  crudes,  RM  refiners  may  no  longer  be  willing  to  pay  above 
normal  prices  to  obtain  local  crudes.  RM  refiners  would  probably  continue  to  prefer  local  crudes 
because  of  their  process  design.  However,  a reliable  supply  of  quality  substitute  crudes  could 
improve  the  ability  of  RM  refiners  to  compete  against  product  pipelines  from  other  regions, 
maintaining  the  local  markets  for  RM  crude  production. 

Canadian  producers  determine  their  posted  price  based  on  Chicago  Mercantile  Exchange  crude 
prices.  The  primary  U.S.  market  for  Canadian  crude  is  PADD  II.  As  long  as  the  Canadian 
producers  can  sell  crude  at  competitive  world-market  prices,  they  are  not  expected  to  make  discounts 
to  gain  share  in  the  RM  region.  Thus,  Canadian  crude  will  continue  to  supplement  declining 
production  in  the  region  rather  than  displacing  RM  production.  In  order  for  Express  to  attract  and 
maintain  a significant  share  of  the  crude  shipping  market,  transportation  costs  for  Canadian  crude 
will  be  reduced  somewhat  (no  more  than  15  to  25  percent)  for  shipments  into  PADD  IV.  The 
increased  competition  for  crude  pipeline  operators  is  expected  to  affect  tariffs  on  all  competing 
pipelines. 

In  general,  if  the  supply  of  a commodity  increases  in  a market  while  demand  remains  constant,  the 
price  of  the  commodity  can  be  expected  to  fall.  In  this  case,  there  are  two  commodities  that  are  not 
exactly  homogeneous.  The  posted  prices  of  Canadian  sour  crudes  plus  transportation  costs  are 
typically  higher  than  the  market  prices  of  comparable  Wyoming  crude.  Posted  prices  of  Canadian 
mixed  sweet  plus  transportation  costs  are  slightly  below  to  slightly  above  the  prices  of  comparable 
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Wyoming  crudes  (Northridge  1995).  The  comparisons,  based  on  prices  at  Guernsey,  Wyoming  with 
existing  tariffs,  are  illustrated  on  Figure  N-2. 


Figure  N-2.  Canadian  and  Wyoming  Crude  Prices 

Market  Price  Comparison  at  Guernsey 
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Based  on  the  tariffs  proposed  by  Express,  and  the  assumption  that  an  excess  supply  of  crude  oil  will 
not  be  available  in  the  RM  region,  a substantial  supply  shock  is  not  anticipated.  Under  this  scenario, 
the  likely  effect  would  be  a reduction  of  the  premiums  currently  being  paid  for  southwest  Wyoming 
sweet  crude.  The  amount  of  the  reduction  would  depend  on  the  posted  price  of  Canadian  crude  and 
the  tariff  charged  for  delivery.  With  the  assumption  that  posted  prices  of  Canadian  crude  at  Hardisty 
will  continue  to  be  determined  by  the  world  crude  market,  the  price  of  Canadian  Bow  River  crude 
is  expected  to  remain  at  or  above  the  price  of  Wyoming  general  sour  crude. 

As  illustrated  on  Figure  N-2,  Canadian  sweet  crude  is  currently  priced  competitively  with  Wyoming 
sweet  crude.  Canadian  synthetic  crude  (Bow  River)  is  currently  priced  below  southwestern 
Wyoming  sweet.  It  is  expected  that  Express  could  cause  a reduction  in  the  market  price  for 
southwestern  Wyoming  sweet  and  that  any  reduction  in  shipping  tariffs  could  cause  the  market  price 
of  Wyoming  sweet  to  fall  as  well.  The  prices  of  Wyoming  general  sour  and  asphaltic  crudes  are  not 


N-9 


expected  to  be  impacted  significantly  by  Express.  Prices  received  by  Wyoming  sweet  crude 
producers  may  decline  by  about  $.50  to  $1.50  per  barrel.  The  following  analysis  is  based  on  an 
estimated  market  price  reduction  of  $1.00  per  barrel  for  Wyoming  sweet  crudes. 

The  $1.00  per  barrel  price  reduction  conclusion  is  based  on  current  price  differentials  and  the 
assumption  that  Express  would  provide  a reliable  supply  of  relatively  comparable  crudes  to  RM 
refiners  at  very  competitive  transportation  costs.  Since  sweet  crude  comprises  only  about  35  percent 
of  Wyoming  production,  the  overall  income  and  tax  revenue  effects  would  be  similar  to  a $0.35  per 
barrel  decline  for  all  Wyoming  crude  prices.  Producers  of  southwestern  Wyoming  sweet  and 
Wyoming  sweets  would  be  impacted  by  the  expected  price  reduction.  Changes  in  a number  of 
factors  mentioned  above  could  cause  the  price  reduction  to  be  greater  or  less  than  what  has  been 
estimated.  Price  impacts  could  be  significantly  different  if  any  of  the  assumptions  outlined  above 
turn  out  to  be  incorrect.  In  any  case.  Express  would  enable  RM  refiners,  especially  in  the  Salt  Lake 
City  market,  to  remain  viable  in  a competitive  marketplace  providing  a continued  local  demand  for 
Wyoming  and  RM  crude  production. 

In  the  long  run,  the  price  differential  between  Wyoming  crudes  and  comparable  Canadian  crudes 
should  be  determined  by  yield  differentials  and  transportation  costs.  RM  producers  will  continue 
to  enjoy  a locational  advantage  in  PADD  IV.  RM  refiners  will  very  likely  continue  to  favor  local 
crudes  because  of  their  feedstock  preferences. 

Secondary  Price  Impacts 

The  anticipated  price  reduction  of  $1.00  per  barrel  for  sweet  crude  would  impact  some  producers 
and  some  areas  of  Wyoming  more  than  others  (e.g.,  southwestern  Wyoming).  The  expected  price 
reduction  could  potentially  reduce  the  amount  of  oil  exploration  in  southwestern  Wyoming.  It  could 
also  cause  some  additional  shut-in  or  cause  redevelopment  programs  in  some  fields  to  be 
discontinued.  The  reductions  in  incomes  to  sweet  crude  producers  could  affect  the  level  of  drilling 
activity  as  well. 

The  overall  rate  of  decline  for  Wyoming  crude  oil  production  is  not  expected  to  be  measurably 
affected  by  a price  change  of  $1.00  per  barrel  for  sweet  crude.  The  rate  of  decline  is  much  more 
likely  to  be  affected  by  world  oil  prices.  The  decline  in  prices  paid  to  Wyoming  sweet  crude 
producers  is  not  expected  to  reduce  the  overall  potential  for  application  of  new  or  advanced 
technologies  to  stabilize  oil  production.  However,  Wyoming  sweet  crude  producers  may  be 
somewhat  less  likely  to  make  the  substantial  capital  investment  associated  with  enhanced  oil 
recovery.  Oil  exploration  in  the  region  should  not  be  significantly  affected  by  the  projected  $1.00 
per  barrel  decline  in  sweet  crude  prices.  The  potential  for  application  of  3-D  seismic  technology 
may  be  adversely  affected  for  some  fields  or  regions.  The  expected  price  impact  should  not 
adversely  affect  the  level  of  horizontal  drilling  but  would  reduce  the  rate  of  return  on  wells 
producing  sweet  crude.  Most  of  the  factors  mentioned  above  tend  to  be  driven  by  price.  Therefore, 
they  could  be  affected  by  Express,  but  are  much  more  likely  to  be  driven  by  major  fluctuations  in 
world  oil  prices. 
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Income  and  Employment  Impacts 


Wyoming's  economy  depends  heavily  on  mineral  production,  including  oil  and  gas,  and  the 
Wyoming  state  government  relies  on  mineral  production  for  a substantial  portion  of  its  tax  revenue. 
Consequently,  the  State  may  be  more  vulnerable  to  fluctuations  in  the  oil  market  than  other  states 
in  the  Rocky  Mountain  region.  In  1994,  oil  production  comprised  about  18.2  percent  of  the  State's 
total  assessed  valuation,  down  from  22.6  percent  in  1993  (WTA  1994).  The  oil  and  gas  industry, 
including  refineries,  directly  employs  about  17,000  people  in  Wyoming  with  an  annual  payroll  of 
more  than  $500  million  (PAW  1994).  Based  on  a comparison  of  these  figures  to  total  employment 
and  payroll  figures  from  the  Wyoming  Department  of  Employment,  the  oil  and  gas  industry  accounts 
for  about  8 percent  of  covered  employment  and  10.8  percent  of  total  payroll  in  Wyoming. 

A reduction  in  the  premiums  paid  for  Wyoming  sweet  crude  could  reduce  income  to  producers  of 
sweet  crudes.  The  anticipated  reduction  in  price  of  $1 .00  per  barrel  could  reduce  producers'  incomes 
by  about  $25.5  million  in  1997.  Such  a price  reduction  is  not  expected  to  accelerate  the  overall  rate 
of  decline  in  production  of  Wyoming  oil.  Based  on  the  projected  annual  rate  of  decline  of  4.0 
percent  for  the  next  ten  years,  the  potential  loss  of  income  resulting  from  the  $1.00  per  barrel 
reduction  in  sweet  crude  through  2005  could  be  as  much  as  $195.8  million. 

The  decline  in  income  is  expected  to  reduce  employment  in  the  oil  production  sector  by  about  17 
jobs  for  1997  above  what  would  be  experienced  without  the  Express  pipeline.  This  is  based  on  an 
estimated  input/output  relationship  between  oil  production  and  employment  for  the  State  of 
Wyoming.  Employment  impacts  would  be  experienced  primarily  in  those  areas  of  Wyoming 
(southwestern  Wyoming  and  the  Powder  River  Basin)  where  sweet  crude  is  produced.  In  addition, 
the  loss  of  each  job  in  the  oil  producing  sector  is  expected  to  result  in  the  loss  of  2.5  jobs  in  other 
sectors  in  the  Wyoming  economy  (Taylor  1995).  The  total  potential  employment  reduction  for  1997 
resulting  from  the  decline  in  producer’s  income  could  be  as  high  as  60  jobs. 
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Table  N-3.  Supply  and  Demand  Summary  (BPD)  With  Express 
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Table  N-4.  Crude  Oil  Price  Forecasts  (with  and  without  Express 
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Tax  Revenues 


A reduction  in  prices  paid  for  Wyoming  sweet  crude  oil  of  $1.00  per  barrel  would  result  in  a 
measurable  impact  on  federal,  state,  and  local  government  revenues  in  Wyoming.  Based  on 
projected  1997  production.  State  severance  taxes  would  be  reduced  by  about  $1.2  million.  State 
mineral  royalties  would  drop  by  $178,000,  local  ad  valorem  revenues  would  be  reduced  by  about 
$1.25  million,  and  Federal  mineral  royalties  would  fall  by  $1.6  million.  The  total  impact  on 
Wyoming  State  and  local  tax  revenues  would  be  about  $3.4  million  in  1997.  The  distribution  of 
revenue  reductions  is  presented  in  Table  N-5. 

Table  N-5.  Distribution  of  Revenue  Reductions 


Budget  Category 

1997  Impact 

State  General  Fund 

(544,014) 

Education 

(1,365,079) 

Highways 

(322,888) 

Cities,  Towns  & Counties 

(441,012) 

Wyoming  Mineral  Trust  Fund 

(444,424) 

Other 

(287,521) 

Totals 

(3,404,938) 

Source:  PIC  Estimates 


Consumer  Gasoline  Prices 

A reduction  of  $ 1 .00  per  barrel  for  sweet  crude  would  represent  about  a decline  of  about  $0.35  per 
barrel  for  all  crude  produced  in  Wyoming.  Those  refiners  using  mostly  sweet  crudes  would 
experience  a slight  decrease  in  their  input  costs.  Refiners  using  mostly  sour  crude  would  experience 
an  increase  in  cost  as  they  continue  to  supplement  declining  local  production  with  more  expensive 
Canadian  crude.  The  overall  net  change  for  RM  refineries  would  be  more  likely  to  increase  over 
the  next  ten  years.  It  is  quite  likely  most  of  the  increase  in  the  price  of  crude  oil  paid  by  refiners  will 
be  passed  onto  consumers  in  higher  gasoline  prices.  This  can  be  expected  due  to  the  highly  inelastic 
nature  of  consumer  demand  for  gasoline. 

Sensitivities 

As  RM  regional  crude  production  continues  to  decline,  and  competition  from  refined  product 
pipelines  becomes  more  intense,  the  RM  area  refineries  have  been  caught  in  a squeeze.  Without 
development  access  to  additional  oil  supply,  a real  potential  for  closure  of  refineries  in  Wyoming 
exists.  If  a number  of  RM  refineries  were  to  shut  down,  RM  oil  producers  might  face  a situation 
worse  than  that  predicted  above  with  Express.  They  would  be  forced  to  sell  a significant  portion  of 
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their  production  in  distant  markets  with  much  higher  transportation  costs.  RM  producers  would  be 
at  a competitive  disadvantage  to  producers  closer  to  those  markets. 

The  closure  of  refineries  in  Wyoming  would  have  adverse  impacts  on  local  and  state  income  and 
employment  which  would  be  especially  acute  for  some  local  economies.  For  example,  the  Frontier 
Refinery  in  Cheyenne,  Wyoming,  employs  approximately  261  people.  The  average  wage  of  the 
Frontier  employees  is  $40,377,  compared  to  the  average  wage  of  Laramie  County  is  $22,165  (Ogara 
1 995).  The  total  annual  wages  and  benefits  provided  to  frontier  employees  are  $ 1 5,400,000  (Fauldel 
1995).  Frontier  pays  approximately  $780,000  in  annual  use  and  sales  taxes. 

The  regional  crude  oil  supply  problem  would  be  substantially  improved  with  Express.  It  is  likely 
that  the  Express  pipeline  would  allow  the  Platte  pipeline  to  remain  in  operation  and  continue 
transporting  crude  oil  to  PADD  II.  This  would  provide  continued  access  to  this  market  for 
Wyoming  oil.  The  stable  supply  of  oil  provided  by  Express  would  also  help  assure  the  viability  of 
the  RM  refineries,  the  primary  market  for  Wyoming  oil. 

It  is  expected  that  existing  pipelines  could  provide  sufficient  supplies  of  Canadian  oil  to  satisfy  the 
demand  in  the  RM  region  through  1997.  The  economic  success  of  the  Express  pipeline  is  dependent 
on  its  securing  a substantial  portion  of  the  existing  Canadian  crude  oil  imports  to  the  RM  region  and 
transporting  significant  quantities  of  oil  to  the  PADD  II  market.  It  is  certainly  possible  that 
projected  PADD  II  demand  volumes  would  not  be  realized  on  a consistent  basis  (DEIS  p2-ll). 
Under  these  circumstances.  Express  would  be  totally  dependent  on  the  RM  refineries.  An  oversupply 
of  Canadian  crude  oil  in  the  RM  region  could  cause  substantial  downward  pressure  on  RM  oil 
prices.  A similar  situation  has  occurred  in  the  past  when  the  IPL  pipeline  was  down  for  repair  or 
expansion  and  an  excess  of  Canadian  oil  was  available  at  Hardisty  causing  posted  prices  there  to  fall 
below  Wyoming  posted  prices.  RM  refiners  may  be  able  to  extract  discounts  on  Canadian  crude  if 
supplies  exceed  demand.  If  the  price  of  Canadian  oil  was  to  fall  below  the  Wyoming  price  for  any 
length  of  time,  the  impact  on  Wyoming  oil  prices  would  be  greater  than  indicated  above. 
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APPENDIX  O 

MONTANA  STREAM  CROSSING  TECHNIQUES  SECTION 


STREAM  CROSSING  TECHNIQUES 


In  response  to  concerns  expressed  in  public  comment  on  the  Draft  Environmental  Impact  Statement, 
the  agencies  have  considered  impacts  that  would  result  from  four  methods  of  crossing  streams  and 
rivers  in  Montana.  These  include  the  open  trench  method,  pumped  or  flumed  crossings, 
directionally  drilled,  and  horizontally  bored  crossings.  Each  of  these  techniques  is  described  below. 
A fifth  technique,  overhead  crossings  was  not  given  serious  consideration  because  of  potential  for 
higher  visual  impacts  and  vandalism  which  could  affect  pipe  integrity. 

Open  Trench 

Open  trench  stream  crossings  involve  excavating  a trench  across  the  streambed  while  the  stream 
continues  to  flow  as  shown  in  Figure  0-1.  Excavated  material  is  placed  on  the  stream  bank  on 
small  streams  or  piled  in  the  stream  channel  on  larger  rivers  where  the  backhoe  reach  is  not  adequate 
to  place  the  spoils  on  the  bank.  If  the  trench,  as  it  approaches  the  stream  crossing,  encounters 
shallow  groundwater  and  begins  to  slough,  the  trench  would  remain  temporarily  plugged  to  reduce 
the  amount  of  silt-laden  water  entering  the  stream.  The  water  would  then  be  pumped  from  the  trench 
to  stable  well-vegetated  areas.  Straw  bales  or  silt  fences  would  be  used  where  necessary  to  prevent 
this  water  from  flowing  back  into  the  trench.  Sediment  barriers  would  be  constructed  where 
necessary  to  prevent  runoff  from  disturbed  areas  from  entering  the  stream.  Silt  fences  would  be 
installed  at  streambanks  or  wetland  boundaries  prior  to  construction  and  would  be  maintained  until 
adjacent  upland  areas  are  successfully  re-vegetated. 


The  depth  at  which  the  pipe  should  be  buried  in  individual  streams  ranged  from  4 feet  to  30  feet  and 
was  determined  after  field  study  by  Dan  Nebel  with  Terracon  Western,  in  Billings,  Montana.  This 
burial  depth  is  measured  from  the  lowest  point  in  the  stream  channel  to  the  top  of  the  pipe.  Pipeline 
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burial  continues  at  that  elevation  across  the  active  stream  channel  width  and  in  most  cases  for  a 
distance  beyond  the  left  and  right  bank.  Consequently,  the  pipe  may  be  buried  at  great  depths 
adjacent  to  stream  channels  to  accommodate  lateral  stream  scour  which  may  occur  over  the  life  of 
the  project. 

Sediment  stirred  up  by  the  excavation,  especially  fine  sand  and  silt,  would  be  carried  by  the  water 
and  deposited  farther  downstream.  The  distance  these  fine  materials  would  be  transported  would 
depend  primarily  on  stream  velocity,  with  sediments  settling  more  quickly  in  small,  slow  moving 
streams  such  as  the  East  Fork  of  Roberts  Creek.  Less  sediment  would  be  stirred  up  by  trenching 
through  bedrock  and  coarse  grained  gravels  and  cobbles.  The  duration  of  increased  sediment 
production  would  range  from  several  hours  on  small  streams  to  two  to  four  days  on  larger  rivers 
such  as  the  Yellowstone  or  Clarks  Fork  of  the  Yellowstone. 

Dam  and  Pump  or  Flumed  Crossings 

In  this  technique  a temporary  dam  is  built  upstream  and  downstream  of  the  trench.  Streamflow  is 
pumped  or  flumed  around  the  trench  in  an  effort  to  reduce  sediment  transport  (see  Figures  0-2  and 
0-3).  Although  this  technique  has  been  referred  to  as  a dry  method,  trenching  still  takes  place 
below  the  water  table  and  a small  amount  of  muddy  water  would  move  downstream  when  the 
temporary  dams  and  flumes  are  installed  and  removed.  However,  the  technique  could  be  modified 
to  reduce  the  amount  of  sediment  transported  downstream  when  the  trench  is  removed,  pumping  any 
muddy  water  contained  in  the  trench  between  the  dams  into  silt  bags,  a settling  pond,  or  well- 
vegetated  upland  area. 
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Dam  and  pumping  or  fluming  is  best  suited  to  small  to  medium  sized  streams  less  than  5 feet  deep 
flowing  less  than  roughly  50  cfs.  On  streams  larger  than  this,  the  sedimentation  impacts  associated 
with  placing  and  removing  temporary  dams  may  be  as  great  as  those  associated  with  trenching.  For 
these  methods  to  be  successful,  streambed  materials  should  be  non-porous  to  prevent  leakage  of 
water  below  the  temporary  dams.  The  methods  are  not  suitable  for  use  where  blasting  is  necessary 
or  if  fish  passage  is  required  during  the  operation.  These  methods  often  require  one  or  two 
additional  days  of  instream  work  beyond  that  necessary  for  open  trenching. 

Costs  would  be  slightly  higher  than  those  associated  with  open  trenching.  For  a very  small  stream 
such  as  the  East  Fork  of  Roberts  Creek,  which  is  less  than  a foot  deep  and  2 feet  wide,  the  additional 
cost  would  be  $8,000  to  $15,000;  while  for  a medium  sized  stream  like  the  Judith  or  Musselshell 
rivers,  costs  would  be  $25,000  to  $50,000  dollars  higher  (Heilman  1995). 

Directionally  Drilled  Crossings 

Directional  drilling  is  described  on  page  2-40  of  the  Draft  EIS.  It  is  well  suited  to  situations  where 
non-fractured  bedrock  is  found  beneath  the  stream  channel.  As  shown  in  Figure  0-4,  a drill  rig 
mounted  on  a semi  truck  is  used  to  drill  a hole  in  a continuous  arc  below  the  stream  channel. 
Drilling  mud,  composed  of  bentonite  clay  and  water,  is  used  to  remove  cuttings  as  the  hole  is 
opened.  After  a hole  is  initially  drilled,  it  must  remain  open  until  it  is  reamed  large  enough  for  the 
pipe  to  be  pulled  through  the  hole.  Pressure  exerted  by  drilling  mud  will  help  hold  the  hole  open 
while  it  is  being  reamed.  If  large  cobbles,  unconsolidated  gravel  or  sand  are  encountered,  or  if 
fractured  bedrock  is  crossed,  the  hole  may  collapse  before  the  pipe  can  be  pulled.  If  a hole 
collapses,  there  is  a chance  that  drilling  mud  would  be  discharged  to  the  stream  channel.  Large 
cobbles  also  may  divert  the  drill  bit. 
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Assuming  that  drilling  mud  is  not  discharged  to  a stream,  directional  drilling  would  result  in  the 
lowest  impact  to  water  quality,  channel  integrity,  and  aquatic  habitat.  However,  it  is  usually  the 
most  costly  method  as  shown  in  Table  0-1  and  does  result  in  slightly  more  land  disturbance  where 
the  drill  rig  is  set  up  and  pipe  is  pulled.  This  area  for  setup  and  pulling  is  located  away  from  the 
stream  banks  and  does  not  result  in  stream  bank  disturbance.  In  fact,  the  Corps  of  Engineers  has 
indicated  a 404  permit  would  not  be  required  at  the  Missouri  River  if  it  is  directionally  drilled. 


Table  0-1 

Cost  Difference  Between  Directional  Drilled  and  Open  Trench  Stream 


STREAM 


DIFFERENCE  IN  COSTS 


Yellowstone  River 

$ 1,041,000 

Clarks  Fork 

$ 

650,000 

Rock  Creek 

$ 

630,000 

Judith  River 

$ 

845,000 

Arrow  Creek 

$ 

185,000 

Milk  River 

$ 

730,000a 

Shoshone  River 

$ 

695,000 

Greybull  River 

$ 

840,000 

Big  Horn  River 

$ 

575,000 

Source:  Heilman  1995 


a Costs  associated  with  a directionally  drilled  crossing  of  the  Milk  River  are  $730,000  less  than  for  open  trenching. 


0-4 


Horizontal  Boring 


On  page  2-41  of  the  Draft  EIS,  horizontally  bored  crossings  are  described  as  a method  of  crossing 
roads,  utilities,  railroads,  and  irrigation  canals,  but  can  also  be  used  as  a stream  crossing  method 
(Figure  0-5).  Horizontal  boring  involves  digging  a large  bell  hole  on  both  sides  of  the  crossing 
below  the  depth  of  stream  scour  (see  Table  11  in  the  Draft  EIS  and  following  site-specific 
discussions)  and  augering  a horizontal  hole  under  the  ground  without  damaging  the  streambed.  A 
section  of  pipe  is  then  inserted  and  welded  to  the  pipeline  on  each  side  of  the  crossing.  It  differs 
from  directionally  drilled  crossings  in  that  a bell  hole  is  required  on  each  side  of  a stream,  the  pipe 
is  lowered  into  the  bell  hole  and  pushed  horizontally  rather  than  starting  the  pipe  from  the  surface 
and  pulling  it  through  in  a continuous  arc  and  on  long,  deep  crossings  the  amount  of  surface 
disturbance  may  be  greater.  Depending  on  the  depth  and  width  of  the  stream  crossings,  the 
horizontal  boring  method  may  result  in  a greater  surface  disturbance  on  upland  areas  on  either  side 
of  the  stream  channel  than  a directionally  drilled  crossing. 


Typically,  shallow  groundwater  would  be  encountered  as  the  horizontal  drilling  proceeds.  In  fine 
grained  sediments,  pumping  and  disposal  of  a small  amount  of  groundwater  would  not  be  difficult. 
If  large  amounts  of  groundwater  have  to  be  removed  as  a result  of  working  below  the  water  table 
in  coarse  grained  alluvium,  then  preventing  this  sediment-laden  water  from  discharging  into  a stream 
becomes  more  problematic.  Settling  ponds  and  silt  bags  might  be  employed  to  reduce  sediment 
discharge.  In  general,  Express  believes  that  directionally  drilled  crossings  serve  the  same  purposes 
as  horizontal  boring  with  fewer  impacts. 
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RESULTS  OF  ON-SITE  INSPECTIONS 


Since  publication  of  the  Draft  EIS  the  MDEQ  has  inspected  Express’  proposed  crossing  sites  on 
perennial  streams,  those  with  designated  floodplains,  intermittent  streams  with  fish  species  of  special 
concern,  and  other  streams  of  concern  within  Montana.  Results  of  these  inspections  and  DEQ's 
recommendations  are  presented  in  the  following  discussion.  Unless  otherwise  indicated, 
construction  would  take  place  at  these  stream  crossings  between  August  1 and  November  15. 

Milk  River 

The  Milk  River  has  formed  a broad  valley  approximately  3,000  feet  wide  incised  about  180  feet 
below  the  surrounding  plains.  The  100-year  floodplain  width  is  approximately  2,000  feet  and  the 
active  channel  width  is  about  500  feet  and  incised  4 to  6 feet  below  the  valley  floor.  The  Milk  River 
is  a designated  100-year  floodplain  according  to  National  Flood  Insurance  Program  maps.  Initial 
scour  depth  calculations  indicated  that  the  pipe  would  have  to  be  buried  to  a depth  of  44  feet  to  meet 
floodplain  requirements  (Nebel  1995). 

Riparian  forest  is  largely  absent  in  the  Milk  River  valley.  The  portion  of  the  Milk  River  in  the 
vicinity  of  the  proposed  crossing  supports  21  mostly  warm  water  fish  species  including  a few 
northern  pike,  walleye,  very  few  rainbow  trout,  lake  whitefish,  yellow  perch,  burbot  and  sauger;  and 
a variety  of  minnow  species. 

Following  BOR  and  BLM  approval.  Express  conducted  a limited  drilling  program  on  the  south  side 
of  the  Milk  river  along  the  centerline  of  the  proposed  pipeline  route  in  October  1995.  The  purpose 
of  the  drilling  program  was  to  establish  the  depth  and  nature  of  the  valley  fill  and  underlying 
bedrock.  All  three  of  the  borings  encountered  soft,  saturated  sand,  silt  and  clay  that  extends  to 
depths  of  46  feet  or  greater.  Immediately  adjacent  to  the  river  the  valley  fill  extends  to  depths 
greater  than  60  feet.  The  fine  grained  bed  material  is  highly  susceptible  to  scour  and  the  absence 
of  a coarse  gravel  or  bedrock  layer  might  result  in  deep  scour  during  extreme  flow  events. 

A revised  scour  depth  calculation  based  on  the  site  specific  drilling  information  indicates  that  the 
pipe  should  be  buried  30  feet  (Nebel,  personal  communication  to  Saul,  Nov.  1995).  The  hole  can 
probably  be  directionally  drilled;  a water  jet  or  stream  of  high  pressure  water  may  be  used  instead 
of  a drill  bit.  An  open-cut  trench  would  be  very  large  and  difficult  considering  the  instability  of  the 
material  expected  in  the  excavations,,  An  excavation  to  below  the  required  burial  depth  would 
require  either  dewatering  and  shoring  with  sheet  piling  or  similar  methods  or  an  extremely  wide 
trench.  Directional  drilling  is  estimated  to  be  less  expensive  than  an  open  trench  crossing  on  the 
Milk  River  (see  Table  0-1). 

Based  on  the  above  information.  Express  proposes  and  DEQ  recommends  to  cross  the  Milk  River 
using  directional  drilling  technology.  As  indicated  in  Table  0-1,  a directionally  drilled  crossing 
would  cost  approximately  $730,000  less  than  open  cut  trenching.  If  three  separate  attempts  at 
directional  drilling  fail,  then  DEQ  would  recommend  that  Express  be  allowed  to  proceed  with  an 
open  trench  crossing  and  that  DEQ  be  given  authority  to  work  with  affected  state  and  federal 
agencies  to  permit  the  trenched  crossing.  DEQ  recommends  that  construction  traffic  use  existing 
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bridges  to  move  around  the  crossing.  DEQ  further  recommends  that  block  and  check  valves  be 
installed  in  the  pipeline  at  the  crossing  to  minimize  environmental  damage  and  product  loss  in  the 
event  of  a rupture. 

Ninemile  Coulee 

Ninemile  Coulee  is  a grassy  swale  which  was  not  flowing  when  the  area  was  visited  in  October. 
This  coulee  is  a designated  floodway/floodplain  in  Hill  County;  it  is  an  intermittent  stream  according 
to  USGS  maps.  Streamside  vegetation  consists  of  sedges  with  no  trees  or  shrubs  present.  No  fish 
are  present  near  the  proposed  crossing.  Ninemile  Coulee  has  a drainage  area  of  about  62  square 
miles  and  a 13  foot-wide  active  stream  channel.  It  drains  to  an  arm  of  Fresno  Reservoir  and  is 
ungaged.  However,  the  Hill  County  floodplain  manager  reported  that  the  area  experiences 
infrequent,  but  extreme  rainfall  events  (5  inches  in  about  2 hours  was  reported  several  years  ago 
within  a few  miles  of  the  crossing  location).  In  the  past,  these  events  have  caused  small  stock  pond 
dam  breaks  in  this  drainage  exposing  the  stream  channel  to  erosion.  A reservoir  of  approximately 
40  acres  is  located  roughly  1 mile  upstream  from  the  crossing  location. 

Express  proposes  to  open  trench  this  crossing  and  provide  6 feet  of  cover  between  the  bottom  of  the 
stream  channel  and  the  top  of  the  pipe  for  the  13-foot  active  channel  length.  Silt  fences  would  be 
installed  at  streambank  or  wetland  boundaries  prior  to  construction  and  would  remain  until  adjacent 
uplands  are  satisfactorily  re-vegetated.  Disturbed  areas  would  be  reseeded  with  a mix  of  western 
wheatgrass  and  needle-and-thread;  wetland  areas  would  not  be  reseeded  but  would  rely  on 
propagules  in  re-spread  topsoil.  Disturbed  areas  would  be  fenced  to  promote  re-vegetation  if  grazing 
cannot  be  deferred. 

DEQ  concurs  with  Express’s  proposal  of  a 6-foot  burial  depth  and  open  trench  construction  for  the 
crossing.  DEQ  does  not  believe  that  alternative  crossing  techniques  are  warranted  at  this  crossing 
because  of  the  limited  aquatic  resources  present.  If  flowing  water  is  present,  then  DEQ  recommends 
that  a temporary  bridge  or  culvert  be  installed  to  prevent  sediment  production  from  vehicle  fording 
during  the  construction  and  reclamation  periods.  The  bridge  or  culvert  would  be  large  enough  to 
accommodate  a 10-20  year  flood  and  would  be  removed  at  the  end  of  reclamation. 

Sage  Creek 

Sage  Creek  is  a designated  floodway/floodplain  in  Hill  County  and  is  an  intermittent  stream 
according  to  USGS  maps.  The  stream  was  not  flowing  during  DEQ’s  October  field  visit,  but  DEQ 
staff  did  observe  ponded  water  standing  in  some  of  the  deeper  holes.  The  stream  has  a 4-foot  wide 
active  channel  and  lacks  woody  vegetation.  Express’s  consultant  assumed  a 3-foot  scour  depth. 
DFWP  classifies  the  stream  as  Class  IV,  meaning  it  has  a limited  fishery. 

The  floodplain  is  about  500  feet  wide  and  drains  an  area  greater  than  650  square  miles  of  mainly 
semiarid  range  and  dryland  agriculture  in  Hill  and  Liberty  counties.  The  ungaged  stream  flow  is 
perennial  in  some  places  and  intermittent  in  others.  Numerous  small  instream  stock  ponds  are 
located  on  Sage  Creek.  The  area  sometimes  experiences  extreme  rainfall  events.  These  events  have 
caused  small  stock  pond  dam  breaks  in  the  past,  exposing  the  stream  channel  to  erosion. 

Express  proposes  to  open  trench  this  crossing  and  provide  6 feet  of  cover  between  the  bottom  of  the 
stream  channel  and  the  top  of  the  pipe.  This  is  twice  the  scour  depth,  as  required  by  floodplain 
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regulations.  This  burial  depth  would  continue  across  the  active  channel  and  area  of  concern  for 
potential  lateral  channel  migration,  including  19  feet  of  active  channel,  70  feet  beyond  the  left  bank 
and  25  feet  beyond  the  right  bank,  for  a total  6 foot  burial  for  114  feet.  Silt  fences  would  be  installed 
at  streambank  or  wetland  boundaries  prior  to  construction  and  would  remain  in  place  until  adjacent 
uplands  are  satisfactorily  re-vegetated.  Disturbed  areas  would  be  reseeded  with  a mix  of  western 
wheatgrass  and  needle-and-thread  grass;  wetland  areas  would  not  be  reseeded  but  would  rely  on 
propagules  in  re-spread  topsoil.  If  grazing  cannot  be  deferred,  a fence  would  be  installed  to  promote 
re-vegetation. 

DEQ  concurs  with  Express’s  proposed  crossing  method.  DEQ  staff  do  not  believe  that  alternative 
crossing  methods  are  warranted  at  this  crossing  because  of  the  limited  aquatic  resources  present. 
If  flowing  water  is  present  then  DEQ  recommends  that  a temporary  bridge  or  culvert  be  installed 
to  prevent  sediment  production  from  vehicle  fording  during  the  construction  and  reclamation 
periods.  The  bridge  or  culvert  should  be  large  enough  to  accommodate  a 10-20  year  flood  and 
should  be  removed  at  the  end  of  reclamation. 

Missouri  River 

The  crossing  of  the  Missouri  River  is  located  about  one  mile  below  the  Virgelle  Ferry  and  3/4  mile 
above  Coal  Banks  Landing,  a major  recreational  access  point  for  the  Wild  and  Scenic  portion  of  the 
Missouri  River.  The  Missouri  River  is  about  700  feet  wide  at  the  proposed  crossing  with  flow  in 
the  summer  ranging  from  1 8,008  cfs  in  June  to  6,000  cfs  in  September.  The.reach  near  the  crossing 
is  classified  by  DFWP  as  a Class  I,  outstanding  fisheries  resource,  and  supports  31  fish  species. 
Habitat  for  the  pallid  sturgeon,  listed  by  USFWS  as  an  endangered  species,  is  present  as  is  spawning 
habitat  for  paddlefish.  USFWS  lists  paddlefish  as  a C2  species,  meaning  current  information 
indicates  proposing  to  list  as  endangered  or  threatened  is  possibly  appropriate  but  substantial 
biological  information  is  not  on  file  to  support  an  immediate  ruling  (NR1S  1995). 

Express  proposes  to  directionally  drill  the  Missouri  River  crossing.  This  could  take  about  two  weeks 
to  complete.  Drilling  will  not  disturb  the  stream  bed  or  stream  banks.  Geologic  investigations 
conducted  by  Express's  consultants  indicate  that  a directionally  drilled  crossing  should  be  successful. 
Crossing  vehicles  will  have  to  travel  along  and  across  the  river  on  existing  roads  and  bridges. 
Smaller  construction  vehicles  may  be  able  to  use  the  Virgelle  Ferry. 

Block  and  check  valves  would  be  installed  on  the  pipe  on  either  side  of  the  river.  A streambank 
reclamation  plan  has  not  been  developed  because  it  would  not  be  required  for  directional  drilling, 
the  probable  method  of  crossing. 

DEQ  recommends  that  the  crossing  of  the  Missouri  River  be  directionally  drilled.  If  three  separate 
attempts  to  directionally  drill  this  crossing  fail  then  DEQ  recommends  that  Express  be  allowed  to 
pursue  using  the  open  trench  method.  If  open  trenching  is  necessary,  DEQ  requests  authority  to 
work  frirther  with  local,  state  and  federal  agencies  to  place  conditions  on  the  timing  of  construction, 
to  require  methods  to  further  reduce  sediment  production,  and  to  require  an  approved  reclamation 
plan  at  the  Missouri  River  crossing.  A separate  404  permit  would  be  required  for  open  trenching 
and  would  require  a separate  biological  assessment.  This  process  may  take  three  months  or  more. 
DEQ  recommends  further  that  if  the  pipeline  crossing  is  open  trenched  Express  should  consult  with 
BLM  and  post  warnings  of  instream  construction  activities  for  river  floaters  at  points  approximately 
above  the  Virgelle  Ferry,  at  the  Virgelle  Ferry,  and  at  upstream  floater  access  points.  Express 
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should  be  required  to  publish  notice  of  such  activities  in  local  papers  for  two  weeks  prior  to 
construction.  Open  trenching  could  remove  or  disturb  a narrow  190  foot  strip  of  riparian  vegetation 
on  the  northwest  bank.  Sediment  production  would  be  expected  as  the  trench  is  excavated.  The 
pipeline  would  be  buried  to  a depth  of  five  feet  below  the  bottom  of  the  stream  channel.  DEQ 
recommends  that  Express  consult  with  BLM  regarding  required  operation  of  a shuttle  for  floaters 
between  the  Virgelle  Ferry  and  Coal  Banks  Landing  while  instream  construction  activities  are  in 
progress. 

Flat  Creek 

Flat  Creek  is  a small  intermittent  stream  located  in  a very  wide  channel  formerly  occupied  by  the 
Missouri  River  during  glacial  times.  At  the  crossing  site.  Flat  Creek  was  about  6 feet  wide  and  less 
than  one  foot  deep  when  viewed  in  September.  Saline  seeps  are  evident  on  both  sides  of  the  stream 
and  no  trees  are  present.  No  fish  are  found  at  the  crossing  site. 

Express  proposes  to  open  trench  this  crossing  and  bury  the  pipe  with  5 feet  of  cover  over  a 1 1 9-foot 
length,  including  7 feet  of  active  channel,  25  feet  beyond  the  left  bank  and  87  feet  beyond  the  right 
bank,  and  install  a temporary  vehicle  crossing.  Spoils  would  be  stored  on  the  streambanks  during 
construction.  If  necessary,  the  trench  could  be  dewatered  to  control  the  flow  of  water  and  to  prevent 
trench  sloughing.  Sediment  laden  water  from  dewatering  would  be  discharged  onto  well-vegetated 
upland  areas  or  contained  behind  silt  fences.  It  is  anticipated  that  construction  activities  would  take 
a day  or  less.  The  streambanks  would  be  returned  to  approximate  original  conditions  and  re- 
vegetated according  to  landowner  wishes  or  reseeded  with  western  wheatgrass. 

Because  of  the  limited  aquatic  resources  present  in  this  stream  DEQ  concurs  that  open  trenching  is 
an  appropriate  construction  method. 

Arrow  Creek 

Arrow  Creek  is  a perennial  stream  which  occupies  a large  broad  valley  occupied  by  the  Missouri 
River  during  glacial  times.  The  active  channel  of  Arrow  Creek  exhibits  a tortuous  meander  pattern 
with  oxbows  and  cutoff  channels  common  across  the  entire  2,800  foot  width  of  the  valley  floor. 
"Based  on  evidence  in  the  field  and  from  conversations  with  SCS  personnel,  it  is  not  uncommon  for 
Arrow  Creek  to  experience  drastic  channel  change  on  an  annual  basis"  (HKM  April  1992.) 

The  active  channel  of  Arrow  Creek  is  incised  about  1 0 feet  below  the  valley  floor  and  varies  in 
width  from  location  to  location  depending  upon  recent  lateral  movement.  In  the  area  of  the  crossing, 
the  active  channel  is  40  feet  wide  with  a vertical  bank  on  the  west  side  and  sloping  bank  on  the  east 
side. 

The  bed  of  Arrow  Creek  is  formed  of  clayey  sand  with  gravel  (estimated  median  bed  size  2.0  mm.) 
The  banks  are  formed  of  silt  and  sand.  Vegetation  consists  of  willows,  scattered  sage  brush,  and 
grass  with  occasional  cottonwood.  No  bedrock  is  present  in  the  steam  bed  and  considering  the 
geologic  history  of  the  valley,  the  alluvial  material  may  extend  to  great  depth. 
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Scour  Investigations 


An  HKM  (April  1992)  investigation  of  scour  analysis  for  the  Altamont  Pipeline  reported  the 
following: 

"Arrow  Creek  is  geomorphically  unstable  at  this  location.  Numerous  recent  cutoffs  and 
meander  scars  occupy  the  valley  floor.  At  this  location  burial  at  maximum  depth  is 
recommended  across  the  entire  width  of  the  valley  floor  or  about  2,800  feet.  From  a 
geomorphic  standpoint,  a more  stable  alternative  would  be  to  cross  Arrow  Creek  upstream 
of  Cowboy  Creek.  However,  this  would  require  a considerable  realignment  and  even  above 
Cowboy  Creek,  Arrow  Creek  is  still  deeply  incised  and  laterally  active.  Another  alternative 
would  be  to  cross  Arrow  Creek  about  2000  feet  downstream  where  Arrow  Creek  is 
somewhat  confined.  Here  burial  at  maximum  depth  would  be  required  for  about  1600  feet." 

The  bed  scour  analysis  performed  by  HKM  (April  1992)  resulted  in  a range  of  potential  bed  scour 
from  9 to  5 1 feet  deep  for  a 1 00-year  flood  event.  Because  of  the  wide  range  of  scour  depth 
estimates,  two  auger  holes  to  39  feet  deep  were  drilled  to  determine  the  nature  of  the  soil  profile  near 
the  crossing  location  (HKM  December  1992).  In  both  borings,  clayey  soil  which  would  impede 
scour  were  encountered  with  depth.  Due  to  the  cohesive  nature  of  the  bed  materials,  scour  depth 
calculations  were  revised  downward. 

Express  Proposal 

Express  proposes  to  open  trench  the  Arrow  Creek  crossing  adjacent  to  the  Altamont  location. 
Express  has  proposed  a burial  depth  of  eight  feet  below  the  lowest  point  in  the  stream  channel  and 
that  the  eight  foot  minimum  burial  depth  be  maintained  for  500  feet.  If  shallow  groundwater  is 
encountered,  excavation  to  this  depth  without  shoring  could  result  is  a very  wide  trench.  Spoils 
would  be  stored  on  the  streambanks  during  construction.  The  trench  would  be  dewatered  if 
necessary  to  control  the  flow  of  water  and  to  prevent  trench  sloughing.  Sediment  laden  water  from 
dewatering  would  be  discharged  onto  well  vegetated  upland  areas  or  contained  behind  silt  fences. 

Considerations 


On  the  east  side  of  the  stream  crossing,  a tall  vertical  bank  from  an  old  stream  meander  extends 
about  300  feet  beyond  the  area  originally  proposed  for  deep  burial  (Figure  0-6.)  A meander  scar 
seen  in  aerial  photos  reveals  that  the  stream  at  one  point  was  about  50  feet  from  laterally  intersecting 
the  proposed  pipeline  route.  The  meander  is  currently  located  about  200  feet  laterally  upstream  from 
the  pipeline  route. 

Downstream  progression  of  meanders  occur  as  a result  of  stream  undercutting  and  collapse  of 
stream  banks.  Active  migration  of  the  Arrow  Creek  channel  could  expose  the  pipeline  if  it  is  not 
buried  to  a sufficient  depth.  Deep  burial  using  an  open  trench  beyond  this  meander  in  this  area 
would  result  in  the  need  to  remove  as  much  as  35  feet  of  overburden  causing  large  surface 
disturbance  and  impacts.  This  meander  has  moved  very  little  since  the  first  air  photos  were  taken 
in  this  area  in  1951.  However,  the  meander  pattern  both  upstream  and  downstream  of  the  crossing 
location  suggests  that  channel  movement  may  take  place  over  the  life  of  the  pipeline  and  expose  the 
pipe.  Express  proposes  to  mitigate  for  possible  channel  movement  with  annual  inspections  and 
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reburial  at  greater  depth  when  necessary.  Reburial  would  result  in  additional  surface  impacts  and 
prolong  the  time  for  establishment  of  permanent  vegetation. 

Options 

Express  has  proposed  to  cross  the  Arrow  Creek  area  with  500  feet  of  deep  burial  (8  feet)  and  760 
feet  of  shallow  burial  (3  feet).  This  option  would  not  protect  the  pipe  from  possible  exposure  caused 
by  the  downstream  progression  of  the  meander  and  may  result  in  reburial  and  associated  surface 
disturbance  if  the  pipe  would  need  to  be  protected  from  the  migrating  meander  at  a later  date. 

Another  option  is  to  continue  deep  burial  (8  feet  below  the  lowest  point  of  the  stream  channel) 
across  the  meander  area  for  a total  length  of  1260  feet.  The  cost  for  this  option  could  range  from 
one  and  a half  to  two  times  or  more  the  cost  of  Express's  proposal  depending  upon  the  depth  of 
groundwater  in  the  open  trench  and  the  amount  of  shoring  necessary  to  keep  the  deep  trench  open 
for  pipe  installation.  This  would  protect  the  pipe  from  the  meander  in  question,  however  this  option 
would  result  in  significant  surface  disturbance. 

A third  option  is  to  directionally  drill  this  crossing  for  the  entire  1 ,260  foot  length.  This  option 
would  cost  approximately  twice  the  cost  of  Express's  proposal.  Directionally  drilling  would  protect 
the  pipeline  from  possible  exposure  from  the  meander  in  question  and  would  result  in  relatively  little 
ground  disturbance. 

DEO  Recommendation 

Based  on  the  above  information,  the  DEQ  field  inspection,  and  the  1992  field  work  and  scour 
analysis  report,  DEQ  recommends  that  the  Arrow  Creek  crossing  be  directionally  drilled.  A burial 
depth  of  at  least  8 feet  below  the  bootom  of  the  stream  channel  should  be  maintained  for  a distance 
of  at  least  1 ,260  feet  and  extend  100  feet  east  of  the  meander  scar  indicated  on  Figure  0-6.  DEQ 
believes  that  the  long-term  benefits  of  less  ground  disturbance,  greater  burial  depth  beyond  the 
eastern  meander,  and  protection  provided  against  possible  pipeline  exposure  from  lateral  stream 
migration  is  the  most  suitable  balance  between  costs  and  minimum  impacts.  Block  and  check  valves 
should  be  installed  on  either  side  of  this  crossing  to  limit  the  size  of  a spill  in  the  event  of  a leak. 

Wolf  Creek 

Wolf  Creek  is  a meandering  prairie  stream  with  no  riparian  trees  along  its  grass-covered  banks.  At 
the  crossing  site  the  active  channel  of  Wolf  Creek  is  about  18  feet  wide  and  4 to  5 feet  deep.  The 
stream  flows  during  early  summer  but  dries  up  and  consists  of  widely  spaced  pools  by  late  summer. 
DEQ  found  flowing  water  several  miles  upstream  and  downstream  in  late  summer.  Rainbow  trout 
are  found  in  the  stream  but  their  range  probably  is  restricted  to  portions  of  the  creek  with  flowing 
water  in  late  summer. 

Express  proposes  to  open-trench  this  crossing.  The  pipe  would  be  buried  5 feet  below  the  bottom 
of  the  stream  channel  to  prevent  it  from  being  exposed  during  high  flow.  This  burial  depth  would 
extend  for  148  feet  across  the  100-year  floodplain.  The  trench  on  either  side  of  the  stream  would 
be  dewatered  temporarily  if  necessary  to  control  water  flow  and  trench  sloughing.  Excess  water 
would  be  discharged  to  well-vegetated  upland  areas  surrounded  by  silt  fence  or  other  sediment 
barrier.  Other  possible  sediment  control  measures  are  described  in  Appendix  B of  the  Draft  EIS. 
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If  necessary  a sediment  barrier  would  be  retained  as  long  as  possible  to  prevent  saturated  spoils  from 
flowing  back  into  the  trench.  The  stream  channel  would  be  returned  to  approximate  original  contours 
within  about  24  hours.  Unless  otherwise  specified  by  the  landowner,  the  disturbed  area  would  be 
reseeded  with  a mix  of  smooth  brome,  western  wheatgrass,  and  slender  wheatgrass.  Silt  fences 
installed  at  streambank  or  wetland  boundaries  prior  to  construction  would  be  maintained  until 
adjacent  upland  areas  are  successfully  re-vegetated. 

DEQ  concurs  with  Express's  plan  to  open  trench  this  crossing.  Aquatic  resources  at  this  site  do  not 
justify  the  additional  costs  of  a directionally  drilled  or  horizontally  bored  crossing. 

Sage  Creek 

Sage  Creek  is  a small,  perennial,  gravel-bottomed  prairie  stream.  Its  banks  are  grass  and  shrub 
covered  with  no  trees  present.  Brook  trout  are  thought  to  be  common,  especially  in  the  upper 
reaches  of  the  stream.  At  the  crossing  site  the  active  stream  channel  is  about  33  feet  wide  but  by  late 
summer  the  stream  itself  is  2 to  4 feet  wide  and  1 to  2 feet  deep. 

Express  proposes  to  open  trench  this  crossing.  The  pipeline  would  be  buried  5 feet  below  the 
bottom  of  the  stream  channel  for  a distance  of  533  feet  including  the  active  channel  width  and  500 
feet  beyond  the  left  bank.  If  bedrock  is  encountered,  the  pipeline  would  be  placed  at  least  1 foot 
below  the  top  of  the  bedrock.  Except  for  the  likely  presence  of  bedrock,  construction  methods  are 
expected  to  be  the  same  as  those  for  Wolf  Creek.  The  disturbed  area  would  be  reseeded  with  a 
mixture  of  western  wheatgrass,  redtop,  western  snowberry,  and  woods  rose  unless  otherwise 
specified  by  the  landowner.  The  crossing  would  take  a day  or  two  to  complete.  Silt  fences  installed 
at  streambank  or  wetland  boundaries  prior  to  construction  would  be  maintained  until  adjacent  upland 
areas  are  successfully  re-vegetated. 

After  consultation  with  other  agencies  DEQ  recommends  that  Sage  Creek  be  crossed  with  dam  and 
pump  or  flumed  crossing  methods  to  reduce  sediment  production.  Construction  traffic  should  cross 
the  stream  on  a temporary  bridge  or  culvert. 

DEQ  does  not  believe  the  aquatic  resources  at  this  site  justify  the  cost  of  directionally  drilled  or  a 
horizontally  bored  crossing. 

Louse  Creek 

Louse  Creek  is  a small  perennial  prairie  stream  that  supports  brook  trout  in  its  upper  reaches.  The 
creek  originates  from  springs  near  the  Agricultural  Research  Center  about  5 to  6 miles  upstream 
from  the  crossing.  At  the  crossing  site  the  stream  was  about  4 to  5 feet  wide  and  less  than  1 foot 
deep  when  the  on-site  inspection  took  place  in  September.  The  active  stream  channel  is  8 feet  wide. 
Streambanks  slope  gradually  upward  from  the  stream  channel.  No  trees  are  present. 

Express  proposes  to  open  trench  this  crossing.  Construction  would  be  similar  to  that  described  for 
Wolf  Creek  except  that  the  pipeline  would  be  buried  4 feet  deep  over  a distance  of  70  feet.  Unless 
otherwise  requested  by  the  landowner,  revegetation  would  rely  on  propagules  from  re-spread  topsoil 
instead  of  reseeding.  The  crossing  is  likely  to  be  completed  in  a day  or  less.  Silt  fences  installed 
at  streambank  or  wetland  boundaries  prior  to  construction  would  be  maintained  until  adjacent  upland 
areas  are  successfully  re- vegetated. 
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After  consultation  with  other  agencies  DEQ  recommends  that  Louse  Creek  be  crossed  with  dam  and 
pump  or  flumed  crossing  methods  to  minimize  sediment  production.  Construction  traffic  should 
cross  the  stream  on  a temporary  bridge  or  culvert.  Aquatic  resources  do  not  justify  the  cost  of 
directionally  drilled  or  horizontally  bored  crossings. 

Judith  River 

Judith  River  at  the  crossing  site  is  a moderate  sized  perennial  stream.  When  surveyed  in  early 
summer  the  river  was  about  60  feet  wide  and  the  active  channel  is  70  feet  wide.  In  September  the 
river  was  about  20  feet  wide  and  less  than  4 feet  deep.  DEQ  staff  estimated  the  flow  to  be  about  20- 
30  cfs.  The  river  supports  rainbow  and  brown  trout.  Habitat  suitable  for  trout  spawning  is  present. 
Streamside  vegetation  consists  of  grasses  and  shrubs  with  a considerable  amount  of  the  noxious 
weed  leafy  spurge.  A few  mature  cottonwoods  are  present  on  the  west  bank.  Streambed  materials 
are  gravels  and  cobbles  over  shallow  bedrock. 

Express  proposes  to  open  trench  the  Judith  River.  The  pipe  would  be  buried  5 feet  below  the  bottom 
of  the  stream  channel  except  where  bedrock  is  encountered,  in  which  case  the  pipe  would  be  buried 
at  least  1 foot  below  the  top  of  bedrock.  Total  length  of  pipe  buried  5 feet  below  the  lowest  point 
of  the  stream  channel  would  be  300  feet.  A dragline  or  two  backhoes  would  be  used  for 
construction,  one  on  each  bank,  and  spoils  would  be  temporarily  placed  on  shore.  Sediment  laden 
runoff  from  work  areas  would  be  contained  by  straw  bales  or  silt  fence.  Woody  vegetation  within 
the  work  area  would  be  cut  at  ground  level,  and  where  it  would  not  affect  the  pipeline  it  would  be 
allowed  to  re-sprout.  Silt  fence  along  the  streambank  would  be  left  in  place  until  the  area  is 
successfully  re-vegetated.  The  area  would  be  reseeded  with  redtop  unless  otherwise  specified  by 
the  landowner  and  would  be  fenced  with  a four-strand  barbwire  fence  unless  grazing  in  the  adjacent 
area  could  be  deferred.  Silt  fences  installed  at  streambank  or  wetland  boundaries  prior  to 
construction  would  be  maintained  until  adjacent  upland  areas  are  successfully  re-vegetated. 

In  order  to  avoid  excess  sediment  transport,  DEQ  recommends  that  the  river  be  diverted  around  this 
crossing  during  construction  unless  flow  is  greater  than  50  cfs.  If  streamflow  exceeds  50  cfs  then 
the  crossing  should  be  constructed  between  August  1 and  September  15  to  avoid  trout  spawning. 
In  order  to  minimize  the  chance  of  a spill,  block  and  check  valves  should  be  placed  on  either  side 
of  the  stream  outside  the  floodplain.  Construction  traffic  should  use  existing  bridges  to  move 
equipment  around  the  crossing. 

Hauck  Coulee 

Hauck  Coulee  is  a perennial  meandering  prairie  stream  with  no  woody  vegetation  along  its  banks. 
The  active  stream  channel  is  32  feet  wide.  When  visited  in  October  the  stream  was  about  8 feet  wide 
and  less  than  2 feet  deep.  Hauck  Coulee  provides  habitat  for  the  northern  redbelly  and  finescale 
dace  hybrid  which  is  listed  by  DFWP  as  a species  of  special  concern  in  Montana.  The  landowner 
has  installed  a culvert  just  upstream  from  the  proposed  crossing. 

Express  is  revising  its  proposal  for  an  open  trench  crossing  of  Hauck  Coulee  to  be  a dam  and 
pumped  or  flumed  crossing  because  of  the  presence  of  habitat  for  a fish  species  of  special  concern. 
Construction  traffic  would  use  the  existing  culvert  crossing  though  the  crossing  might  have  to  be 
upgraded  to  handle  larger  construction  traffic.  The  trench  would  be  dewatered  if  necessary  to 
control  the  flow  of  water  and  to  prevent  trench  sloughing.  Sediment  laden  water  from  dewatering 
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would  be  discharged  onto  well  vegetated  upland  areas  or  contained  behind  silt  fences.  Following 
construction  the  upland  areas  would  be  seeded  with  a mix  of  western  wheatgrass  and  timothy  while 
the  area  immediately  adjacent  to  the  stream  would  rely  on  propagules  for  re-vegetation.  It  is 
anticipated  this  crossing  would  be  completed  in  less  than  two  days.  Silt  fences  installed  at  the 
streambank  or  wetland  boundaries  prior  to  construction  would  be  maintained  until  adjacent  upland 
areas  are  successfully  re-vegetated. 

DEQ  recommends  Express’s  revised  plan  for  a dam  and  pump  or  flumed  crossing. 

Big  Coulee  Creek 

Big  Coulee  Creek  is  a fairly  narrow,  deep  spring- fed  stream  with  no  trees  present  at  the  crossing. 
Abundant  aquatic  vegetation  grows  in  the  stream  which  supports  the  northern  redbelly  and  finescale 
dace  hybrid,  a species  of  special  concern  in  Montana.  The  active  stream  channel  is  about  1 7 feet 
wide  at  the  crossing  but  when  inspected  in  September,  the  stream  was  estimated  to  be  4 to  5 feet 
wide  and  3 to  4 feet  deep. 

Express  is  revising  its  proposal  for  an  open  trench  crossing  of  Big  Coulee  Creek  to  be  a dam  and 
pump  or  flumed  crossing  because  of  the  presence  of  habitat  for  a fish  species  of  special  concern. 
Construction  traffic  would  cross  the  stream  using  a temporary  bridge  or  through  the  dewatered 
portion  of  the  stream  channel.  The  pipeline  would  be  buried  4 feet  below  the  bottom  of  the  stream 
channel.  The  trench  would  be  dewatered  if  necessary  to  control  the  flow  of  water  and  to  prevent 
trench  sloughing.  Sediment-laden  water  from  dewatering  would  be  discharged  onto  well  vegetated 
upland  areas  or  contained  behind  silt  fences.  Propagules  contained  in  salvaged  topsoil  would  be 
relied  upon  for  revegetation.  Upland  areas  between  wheat  fields  would  be  reseeded  with  smooth 
brome  unless  otherwise  specified  by  the  landowner. 

DEQ  concurs  with  Express’s  revised  proposal  for  a dam  and  pump  or  flumed  crossing. 

Ross  Fork  Creek  (milepost  153.7) 

Ross  Fork  Creek  is  a perennial  stream  that  originates  in  the  Big  Snowy  Mountains  and  flows  through 
pastures  and  cultivated  land  from  near  Judith  Gap  to  its  confluence  with  the  Judith  River.  The 
proposed  pipeline  route  parallels  the  creek  and  as  originally  proposed  would  cross  it  four  times. 
Little  woody  vegetation  is  present  at  all  crossings;  banks  are  grass  and  shrub  covered  for  the  most 
part. 

At  milepost  153.7,  Ross  Fork  Creek  consists  of  a large  pool  over  a 1/4  mile  long.  The  active  stream 
channel  is  39  feet  wide.  When  the  area  was  visited  in  September  the  pool  was  about  4 feet  deep. 
A short  distance  below  the  crossing  the  stream  narrows  to  about  10  feet  wide  and  less  than  a foot 
deep  in  a riffle  area.  Ross  Fork  Creek  supports  brown  trout  and  a few  brook  trout  and  associated 
nongame  fish. 

Express  proposes  to  open  trench  this  crossing  and  bury  the  pipeline  4 feet  below  the  streambed.  The 
trench  as  it  approaches  the  stream  crossing  would  be  dewatered  if  necessary  to  control  the  flow  of 
water  and  to  prevent  trench  sloughing.  Sediment  laden  water  from  dewatering  would  be  discharged 
onto  well-vegetated  upland  areas  or  contained  behind  silt  fences.  In  wetland  areas  propagules  from 
salvaged  topsoil  would  be  relied  upon  for  re-vegetation  unless  otherwise  specified  by  the  landowner. 
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and  upland  areas  would  be  reseeded  with  snowberry.  Smooth  brome  would  be  allowed  to  re-invade 
the  area.  Streambanks  would  be  fenced  unless  grazing  could  be  deferred.  Silt  fences  installed  at 
streambank  or  wetland  boundaries  prior  to  construction  would  be  maintained  until  adjacent  upland 
areas  are  successfully  re-vegetated. 

DEQ  would  prefer  to  see  this  crossing  constructed  with  the  dam  and  pump  or  flume  method  if  this 
could  be  accomplished  without  dewatering  the  entire  pool.  Vehicles  should  cross  the  stream  on  the 
dams  or  on  a temporary  bridge.  If  this  is  not  possible  then  the  crossing  should  be  open  trenched, 
completed  before  September  15,  and  vehicle  traffic  routed  over  an  off  right-of-way  ford  in  the 
downstream  riffle  or  over  a temporary  bridge.  If  a ford  is  used  it  should  be  lined  with  steel  matting 
to  reduce  streambed  damage. 

East  Buffalo  Creek 

East  Buffalo  Creek  is  a small  perennial  tributary  of  Ross  Fork  Creek.  The  active  channel  is  27  feet 
wide,  however,  when  field  inspected  in  September  it  was  less  than  3 feet  wide  and  a foot  deep.  It 
may  support  a few  nongame  fish  but  is  not  valued  as  a sport  fishery.  The  proposed  crossing  is  in 
a pasture  near  a former  hog  operation.  The  landowner  has  expressed  concern  that  the  pipeline  is 
located  too  close  to  a well. 

Express  proposes  to  open  trench  this  crossing.  The  pipeline  would  be  buried  four  feet  below  the 
bottom  of  the  stream.  The  trench  would  be  dewatered  if  necessary  to  control  the  flow  of  water  and 
to  prevent  trench  sloughing.  Sediment-laden  water  from  dewatering  would  be  discharged  onto  well- 
vegetated  upland  areas  or  contained  behind  silt  fences.  The  disturbed  area  would  be  reseeded  with 
smooth  brome  unless  otherwise  specified  by  the  landowner.  Silt  fences  installed  at  streambank  or 
wetland  boundaries  prior  to  construction  would  be  maintained  until  adjacent  upland  areas  are 
successfully  re-vegetated. 

Because  of  the  pipeline’s  close  proximity  to  a well  and  spring  owned  by  Mr.  Whichman,  the 
inspection  team  suggested  that  the  pipeline  be  moved  about  150  to  250  feet  to  the  east.  Land  use 
in  this  area  is  pasture  with  a spring  and  pond  present.  The  realignment  would  locate  the  pipeline  just 
east  of  the  pond.  Moving  to  the  west  would  put  the  pipeline  among  several  buildings  in  a former 
hog  farming  setup  and  therefore  was  not  seen  as  a viable  option.  The  pipeline  would  still  be  buried 
at  least  4 feet  below  the  streambed  at  this  new  crossing. 

DEQ  recommends  that  the  pipeline  be  rerouted  east  of  the  pond  in  order  to  avoid  the  well  and  pond 
and  DEQ  further  recommends  that  the  crossing  be  accomplished  using  the  open  cut  method  because 
the  aquatic  values  are  not  high  at  this  location.  A temporary  culvert  or  steel  matting  should  be  used 
to  protect  the  stream  bottom  from  unnecessary  damage  if  a construction  vehicle  ford  is  needed.  If 
grazing  cannot  be  deferred,  streambanks  should  be  fenced  until  re-vegetation  is  complete. 

Dry  Creek 

Dry  Creek  is  a very  small  perennial  tributary  of  Ross  Fork  Creek.  It  is  unlikely  to  support  a fishery. 
The  banks  are  grass  covered.  The  active  stream  channel  is  about  3 feet  wide  and  was  nearly  dry 
when  visited  in  late  summer. 
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Express  proposes  to  open  trench  the  Dry  Creek  crossing.  The  pipeline  would  be  buried  4 feet  below 
the  bottom  of  the  stream  channel  and  disturbed  areas  would  be  reseeded  with  smooth  brome  unless 
otherwise  specified  by  the  landowner.  Sediment  control  would  be  similar  to  that  proposed  for  Ross 
Fork  Creek.  The  crossing  would  be  completed  in  less  than  a day. 

DEQ  concurs  with  Express’s  proposed  crossing  methods.  If  flowing  water  is  present,  a temporary 
culvert  should  be  installed  for  construction  traffic  or  steel  matting  used  on  a ford. 

Meadow  Creek 

Meadow  Creek  is  another  small  perennial  tributary  of  Ross  Fork  Creek.  The  channel  at  the  crossing 
site  is  choked  with  cattails.  It  is  not  believed  to  support  a fishery  and  although  it  is  shown  as  a 
perennial  stream  on  USGS  topographic  maps,  its  flow  is  reduced  to  almost  nothing  in  late  summer. 

Express  proposes  to  open  trench  this  crossing  and  rely  on  cattail  propagules  to  re-vegetate  wetland 
areas.  Upland  areas  would  be  reseeded  with  smooth  brome  unless  the  landowner  specifies 
differently.  The  trench  approaching  the  stream  crossing  would  be  dewatered  if  necessary  to  control 
the  flow  of  water  and  to  prevent  trench  sloughing.  Sediment  laden  water  from  dewatering  would 
be  discharged  onto  well-vegetated  upland  areas  or  contained  behind  silt  fences.  The  crossing  is 
expected  to  take  less  than  a day.  Silt  fences  installed  at  streambank  or  wetland  boundaries  prior  to 
construction  would  be  maintained  until  adjacent  upland  areas  are  successfully  re-vegetated. 

DEQ  concurs  with  Express’s  proposal  at  this  crossing,  but  if  flowing  water  is  present  a temporary 
culvert  should  be  installed  for  construction  traffic  or  a steel  mat  used  on  a ford. 

Ross  Fork  Creek  (mile  posts  163.6  and  163.7) 

These  two  crossings  are  located  on  a meander  of  Ross  Fork  Creek.  The  fishery  in  this  area  is 
limited.  Express  proposes  to  open  trench  these  crossings  and  bury  the  pipeline  four  feet  below  the 
bottom  of  the  stream  channel.  Construction  methods  would  be  similar  to  those  described  for 
Meadow  Creek. 

Rerouting  the  pipeline  about  80  to  90  feet  east  to  a route  adjacent  to  Montana  Power  Company’s 
Judith  Gap  to  Glengary  100-kV  transmission  line  would  eliminate  two  crossings  of  Ross  Fork  creek. 
DEQ  recommends  that  the  pipeline  should  be  moved  to  the  east  to  eliminate  these  crossings  of  Ross 
Fork  Creek  unless  it  is  documented  in  writing  that  restrictions  imposed  by  Montana  Power 
Company’s  easements  make  such  an  adjustment  unworkable. 

If  the  move  is  not  feasible,  than  DEQ  recommends  that  the  open  trench  method  be  used  prior  to 
September  15.  After  September  15, the  dam  and  pump  or  dam  and  flume  methods  should  be  used. 
Construction  traffic  should  be  routed  around  the  meander  rather  than  through  the  stream. 

Ross  Fork  Creek  (mile  post  164.5) 

At  this  proposed  crossing  Ross  Fork  Creek  is  a small  stream.  The  active  stream  channel  is  nearly 
30  feet  wide,  but  the  stream  is  subject  to  severe  summer  dewatering.  The  stream  was  dry  when  DEQ 
inspected  it  in  September.  A few  small  brook  trout  will  use  the  available  habitat  when  water  is 
present.  Streambanks  are  grass  covered  with  no  trees  . 
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Express  proposes  to  open  trench  this  crossing.  The  pipeline  would  be  buried  4 feet  below  the  stream 
channel.  Wetland  areas  would  be  allowed  to  re-vegetate  naturally  from  propagules  in  salvaged 
topsoil.  Upland  areas  would  be  reseeded  in  line  with  landowner  wishes.  Leafy  spurge  is  present 
in  the  area  and  immediate  re-vegetation  of  the  right-of-way  will  be  needed  to  prevent  the  spread  of 
spurge.  Construction  should  be  completed  in  less  than  a day.  Silt  fences  installed  at  streambank  or 
wetland  boundaries  prior  to  construction  would  be  maintained  until  adjacent  upland  areas  are 
successfully  re-vegetated. 

DEQ  believes  that  the  open  trench  method  is  appropriate  if  accomplished  before  September  15.  If 
water  is  present  after  September  1 5 then  the  crossing  should  be  accomplished  using  dam  and  pump 
or  flume  method.  Vehicle  crossings  should  use  a bridge  or  a downstream  ford  covered  with  steel 
matting. 

East  Fork  Roberts  Creek 

The  East  Fork  of  Roberts  Creek  is  a small  perennial  meandering  prairie  stream  which  originates 
from  springs.  The  streambanks  are  grassy  with  a few  sedges.  It  is  believed  to  contain  brook  trout 
habitat.  The  stream  was  up  to  2 or  3 feet  wide  and  less  than  a foot  deep  when  visited  in  September. 

Express  originally  planned  to  route  the  pipeline  through  a series  of  four  meanders,  including  five 
stream  crossings  in  about  300  feet,  but  has  since  moved  its  route  about  90  feet  to  the  west.  This 
modification  results  in  the  creek  being  crossed  only  once.  The  pipeline  would  be  buried  4 feet 
below  the  stream  channel  and  the  streambanks  would  be  reseeded  with  a mix  of  western  wheatgrass, 
tufted  hairgrass,  and,  if  available,  Baltic  rush.  Erosion  and  sediment  control  practices  would  be  as 
described  for  Ross  Fork  Creek.  Construction  is  expected  to  take  less  than  a day. 

DEQ  concurs  with  the  proposed  reroute  in  this  area.  Open  trenching  should  not  significantly  affect 
the  fishery  if  completed  in  less  than  a day.  Construction  vehicles  should  cross  the  area  on  a small 
bridge  or  culvert. 

Roberts  Creek 

The  channel  of  Roberts  Creek  is  completely  grass  covered  at  the  crossing  site  and  no  flowing  water 
was  present  in  September. 

Express  proposes  to  open  trench  the  crossing  using  the  same  methods  described  for  Ross  Fork 
Creek.  DEQ  feels  this  method  is  appropriate  at  this  crossing  as  the  aquatic  resources  are  extremely 
limited.  If  flowing  water  happens  to  be  present,  DEQ  would  then  recommend  that  vehicles  cross 
the  creek  over  a ford  protected  with  a steel  matting. 

Musselshell  River 

The  Express  pipeline  would  cross  the  Musselshell  River  near  the  town  of  Shawmut.  A county  road 
bridge  is  located  about  3,000  feet  below  the  proposed  crossing.  Vegetation  consists  of  grasses  and 
shrubs  on  the  north  bank  and  cottonwood  riparian  forest  on  the  south  bank.  The  river  is  considered 
a Class  III  or  substantial  fishery  by  DFWP  and  supports  low  numbers  of  whitefish,  rainbow,  and 
brown  trout.  The  river’s  active  channel  is  about  70  feet  wide  at  the  crossing  but  by  August  and 
September  it  is  not  uncommon  to  find  this  portion  of  the  river  nearly  dry  due  to  irrigation  use  and 
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DNRC’s  diversion  of  water  to  Deadman’s  Basin  Reservoir.  When  the  site  was  visited  in  September 
the  river  was  about  20  to  30  feet  wide. 

Express  proposes  to  open  trench  the  Musselshell  River  crossing  and  bury  the  pipeline  5 feet  below 
the  minimum  stream  channel  elevation.  The  deep  burial  would  extend  240  feet  beyond  the  right 
bank  and  200  feet  beyond  the  left  bank  for  a total  length  of  500  feet.  Vehicles  would  use  the 
existing  county  road  bridge  to  move  across  the  river.  About  0.5  acres  of  riparian  forest  would  be 
cut  on  the  south  bank.  Trees  which  would  interfere  with  installation  but  would  not  interfere  with 
operation  ot  the  pipeline  would  be  cut  at  ground  level  and  the  stump  and  root  system  left  in  place. 
Willow  cuttings  would  be  planted  on  streambanks  and  upland  areas  seeded  to  landowner 
specifications.  The  trench  as  it  approached  the  stream  channel  would  be  dewatered  if  necessary  to 
control  the  flow  of  water  and  to  prevent  trench  sloughing.  Sediment-laden  water  from  dewatering 
would  be  discharged  to  well-vegetated  upland  areas  or  contained  behind  silt  fences.  Silt  fences 
installed  at  streambank  or  wetland  boundaries  prior  to  construction  would  be  maintained  until 
adjacent  upland  areas  are  successfully  re- vegetated.  Construction  traffic  would  be  routed  over  the 
nearby  county  road  bridge. 

DEQ  considered  several  alternative  crossing  methods  for  the  Musselshell  River  including  dam  and 
pump  or  flume  and  directional  drilling.  After  consultation  with  DFWP  biologists,  DEQ  concluded 
that  the  additional  instream  activity  to  install  and  remove  temporary  dams  associated  with  the  dam 
and  pump  and  flumed  methods  would  result  in  sediment  increases  which,  depending  on  streamflow, 
could  last  longer  than  those  associated  with  quickly  trenching  the  river.  .A  directionally  drilled 
crossing  would  eliminate  short  term  sediment  increases  and  loss  of  roughly  0.5  acres  of  cottonwood 
forest,  but  DEQ  considered  likely  costs  to  outweigh  benefits. 

DEQ  believes  Express  should  proceed  with  a dam  and  pump  or  a flumed  crossing  only  if  flow  is  less 
than  50  cfs.  If  flow  exceeds  50  cfs  then  an  open  trench  would  be  allowed  between  August  1 and 
October  15.  DEQ  recommends  that  block  and  check  valves  be  installed  on  both  sides  of  the  river 
at  this  crossing  because  of  the  river’s  Class  III  fishery  and  its  use  as  a source  of  municipal  water 
supplies  farther  downstream. 

Mud  Creek 

Mud  Creek,  as  its  name  implies,  is  a silty  perennial  prairie  stream  with  a 13  foot  wide  active 
channel.  However,  during  the  fall  field  inspection  the  creek  was  less  than  3 feet  wide,  with  steep 
sedge-covered  banks.  The  bluff  on  the  south  side  of  the  valley  is  steep,  partially  covered  with  grass 
and  sage,  and  about  20  feet  high.  By  the  end  of  summer  flow  approaches  zero  and  no  fishery  is 
present. 

Express  proposes  to  open  trench  this  crossing  and  bury  the  pipeline  5 feet  below  the  bottom  of  the 
stream  channel.  Propagules  from  salvaged  topsoil  would  be  relied  upon  to  re-vegetate  the 
steambanks.  Upland  areas  would  be  reseeded  with  redtop  and  western  wheatgrass  unless  otherwise 
specified  by  the  landowner.  Silt  fences  installed  at  streambank  or  wetland  boundaries  prior  to 
construction  would  be  maintained  until  adjacent  upland  areas  are  successfully  re-vegetated. 
Construction  traffic  would  use  a ford,  culverts,  or  a temporary  bridge. 

DEQ  recommends  that  the  proposed  crossing  method  be  adopted  as  the  aquatic  resources  do  not 
warrant  special  measures  for  protection. 


0-19 


Fish  Creek 


Fish  Creek  is  a large  perennial  prairie  stream  which  can  be  30  feet  wide  in  early  summer.  It  is 
believed  to  provide  habitat  for  the  northern  redbelly/finescale  dace  hybrid.  Sreambanks  are  well 
vegetated  with  grasses  and  shrubs,  but  no  trees  are  present. 

Express  proposes  to  open  trench  this  crossing  and  bury  the  pipeline  7 feet  below  the  bottom  of  the 
stream  channel  unless  bedrock  is  encountered  in  which  case  the  pipeline  would  be  buried  1 foot 
below  the  top  of  the  bedrock  for  a burial  length  of  65  feet.  Traffic  would  use  a temporary  bridge  or 
ford  the  stream  at  the  proposed  crossing.  Streambanks  would  be  reseeded  with  a mix  of  western 
wheatgrass  and  snowberry.  Silt  fences  installed  at  streambank  or  wetland  boundaries  prior  to 
construction  would  be  maintained  until  adjacent  upland  areas  are  successfully  re-vegetated. 

Because  of  the  presence  of  a fish  species  of  special  concern,  DEQ  recommends  that  the  crossing  be 
made  with  a dam  and  pump  or  flumed  crossing.  Traffic  would  be  routed  through  the  dams  or  over 
a temporary  bridge. 

North  and  South  Forks,  Big  Coulee  Creek 

The  North  and  South  Forks  of  Big  Coulee  Creek  are  intermittent  streams.  The  active  channel  of  the 
North  Fork  is  16  feet  while  that  of  the  South  Fork  is  24  feet.  In  early  fall,  the  North  Fork  is  about 
2 to  3 feet  wide  and  less  than  a foot  deep  and  has  a few  small  trees  present.  The  crossing  site  on  the 
South  Fork  includes  the  small  stream  with  several  beaver  dams.  A dense  stand  of  willows  lines  the 
north  bank  of  the  South  Fork  and  a wetland  area  is  found  on  the  south  bank.  The  South  Fork 
provides  habitat  for  the  northern  redbelly/finescale  dace  hybrid,  which  is  considered  by  DFWP  to 
be  a fish  species  of  special  concern.  The  North  Fork  has  not  been  sampled  but  lower  reaches  in  this 
drainage  provide  habitat  for  this  dace.  Little  is  known  about  breeding  habitat  requirements  for  this 
hybrid. 

Express  proposes  to  open  trench  crossings  of  both  the  North  and  South  Forks  of  Big  Coulee  Creek. 
The  pipeline  would  be  buried  4 feet  below  the  bottom  of  the  streambed  at  both  crossings.  The  trench 
would  be  dewatered  if  necessary  to  control  the  flow  of  water  to  prevent  trench  sloughing  on  both 
crossings.  Sediment-laden  water  from  dewatering  would  be  discharged  to  well  vegetated  upland 
areas  or  contained  behind  silt  fences. 

Unless  otherwise  specified  by  the  landowners,  revegetation  efforts  at  both  these  streams  would  rely 
upon  propagules  in  reclaimed  topsoil  on  streambanks  and  wetland  areas.  Upland  areas  would  be 
reseeded  with  western  wheatgrass  and  redtop.  Snowberry  would  be  added  to  the  upland  seed  mix 
on  the  North  Fork.  Silt  fences  installed  at  streambank  or  wetland  boundaries  prior  to  construction 
would  be  maintained  until  adjacent  upland  areas  are  successfully  re-vegetated. 

DEQ  recommends  that  both  crossings  be  constructed  with  dam  and  pump  or  flume  methods  because 
of  habitat  for  a fish  species  of  special  concern.  Construction  traffic  should  cross  these  streams  over 
a temporary  bridge  or  culvert.  It  is  believed  these  precautions  should  adequately  protect  aquatic 
habitat. 
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Middle,  Cedar,  Struck  (2  crossings),  Toll  and  Greenwood  Creeks 


All  of  these  small  intermittent  prairie  streams  drain  into  either  the  Lake  or  Wheat  basins  near 
Rapelje.  USGS  topographic  maps  indicate  these  streams  are  perennial.  All  are  1 to  4 feet  wide  and 
generally  less  than  a foot  deep  in  August.  The  two  basins  are  internally  drained  with  no  surface 
water  outlets.  Lake  chubs  are  found  in  Middle  and  Cedar  Creeks  (Frazer,  Kenneth  J.,  1992. 
Distribution  of  Hybrid  Northern  Redbelly  Dace  (Phoxinus  Eos)  X Finescale  Dace  (Phoxinus 
Neogaeus)  in  the  Musselshell  River  Drainage  Between  Lavina  and  Harlowton.  DFWP,  Billings, 
Montana.  9 pages).  Struck  and  Toll  Creeks  also  contain  minnows  but  they  have  not  been  identified 
to  the  species  level.  Greenwood  Creek  is  dry  over  the  crossing  site  and  is  unlikely  to  contain  fish. 
Express  would  open  trench  each  of  these  crossings  and  is  expected  to  bury  the  pipeline  at  least  4 feet 
below  the  bottom  of  the  streambed.  The  trench  would  be  dewatered  if  necessary  to  control  the  flow 
of  water  and  to  prevent  trench  sloughing.  Sediment-laden  water  from  dewatering  would  be 
discharged  to  well  vegetated  upland  areas  or  contained  behind  silt  fences.  Propagules  from  salvaged 
topsoil  would  be  relied  upon  for  reclamation  of  streambanks  and  wetland  areas  adjacent  to  all 
streams.  Table  0-2  summarizes  other  species  to  be  reseeded  unless  otherwise  specified  by 
landowners.  Silt  fences  installed  at  streambank  or  wetland  boundaries  prior  to  construction  would 
be  maintained  until  adjacent  upland  areas  are  successfully  re-vegetated. 


Table  0-2 

Plant  Species  to  be  Included  in  Seed  Mix 
for  Upland  Areas  Adjacent  to  Five  Small  Montana  Streams. 


Stream 

Western 

Wheatgrass 

Baltic 

Rush 

Intermediate 

Wheatgrass 

Inland 

Saltgrass 

Redtop 

Middle  Creek 

X 

X 

Cedar  Creek 

X 

X 

Struck  Creek 

X 

X 

Toll  Creek 

X 

X 

Greenwood  Creek 

X 

On  all  but  Cedar  and  Toll  Creeks,  reseeded  areas  would  be  fenced  with  four-strand  barbwire  fence 
if  grazing  cannot  be  deferred. 

DEQ  recommends  that  each  of  these  crossings  be  built  with  the  open  trench  method.  Aquatic  values 
are  not  great  enough  to  warrant  more  costly  methods.  If  flowing  water  is  present,  construction 
traffic  should  cross  the  streams  on  temporary  bridges  or  temporary  culverts,  or  fords  covered  with 
steel  matting. 
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Valley  Creek 

Valley  Creek  is  a perennial  stream  and  a designated  floodway  which  requires  pipeline  burial  at  twice 
the  maximum  scour  depth.  Valley  Creek  is  a small  to  moderate-sized  tributary  of  the  Yellowstone 
River.  It  appears  to  be  spring-fed.  It  supports  a variety  of  nongame  fish,  mostly  minnows  and 
suckers,  (Frazer,  1992). 

The  proposed  route  for  the  Express  Pipeline  crosses  Valley  Creek  four  times.  The  two  upper 
crossings,  (mileposts  247.3  and  247.5)  are  on  a large  meander  or  bend  in  the  stream.  Vegetation  at 
these  upper  crossings  consists  of  sedges  on  the  immediate  streambanks  and  grass  with  a few 
sagebrush  plants  in  upland  areas.  Several  trees  are  near  the  upper  crossing  but  no  trees  are  present 
at  the  lower  crossing.  Vegetation  at  crossings  three  and  four  is  similar  to  the  first  two  crossings,  but 
cattails  at  crossing  four  were  recently  plowed  up.  Active  stream  width  at  the  four  crossings  ranges 
from  12  to  134  feet.  Shallow  bedrock  may  be  encountered  during  trenching  especially  at  the  upper 
two  crossings. 

Express  proposes  to  open  trench  all  four  crossings.  The  pipeline  would  be  buried  six  feet  below  the 
bottom  of  the  streambed  at  the  first,  third  and  fourth  crossings  and  9 feet  below  the  streambed  at  the 
second  crossing.  If  bedrock  is  encountered,  the  pipeline  would  be  buried  1 foot  below  the  top  of  the 
bedrock.  The  trench  as  it  approached  the  stream  would  be  dewatered  if  necessary  to  control  the  flow 
of  water  and  to  prevent  trench  sloughing.  Sediment-laden  water  from  dewatering  would  be 
discharged  onto  well  vegetated  upland  areas  or  contained  behind  silt  fences.  Construction  traffic 
would  cross  the  stream  on  temporary  bridges  or  culverts.  Construction  at  each  crossing  probably 
would  be  completed  in  less  than  a day. 

Unless  otherwise  specified  by  the  landowner  disturbed  upland  areas  would  be  reseeded  with  western 
wheatgrass.  Propagules  from  salvaged  topsoil  would  be  relied  upon  for  re  vegetation  of  streambanks. 
Silt  fences  installed  at  streambank  or  wetland  boundaries  prior  to  construction  would  be  maintained 
until  adjacent  upland  areas  are  successfully  re-vegetated.  Four-strand  barbwire  fence  would  be 
installed  to  exclude  livestock  if  necessary,  or  grazing  could  be  deferred  until  vegetation  is  re- 
established. 

The  pipeline  could  be  re-routed  to  miss  the  upper  two  crossings  of  Valley  Creek.  This  re-route 
would  add  about  0.5  mile  to  the  length  of  the  line  and  increase  project  costs.  Bedrock  probably 
would  be  encountered  along  this  re-route,  so  costs  could  be  somewhat  higher. 

DEQ  recommends  the  crossings  of  Valley  Creek  be  open  trenched  as  proposed.  Aquatic  values  of 
this  stream  do  not  warrant  alternative  crossing  techniques  or  routings. 

Yellowstone  River 

The  Yellowstone  River  is  the  second  largest  river  crossed  by  the  proposed  pipeline  in  Montana.  The 
proposed  crossing  is  immediately  upstream  and  adjacent  to  FERC’s  approved  route  for  the  Altamont 
30  inch  natural  gas  pipeline.  It  is  a designated  floodway,  and  requires  burial  at  twice  the  estimated 
maximum  scour  depth.  The  active  channel  at  the  proposed  crossing  is  1 ,070  feet  wide  and  contains 
two  islands  at  higher  flows.  At  low  flows,  the  channels  between  the  islands  are  dry  and  the  river 
forms  a single  channel  between  the  north  bank  and  the  smaller  island.  The  north  bank  and  islands 
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are  vegetated  and  contain  cottonwood  forest;  the  larger  island  has  large  trees,  and  the  smaller  island 
has  younger  trees  and  willows. 

In  the  Park  City  area,  the  Yellowstone  River  has  formed  a broad  alluvial  valley  about  two  miles 
wide.  High  shale  bluffs  capped  by  resistant  sandstone  beds  border  the  valley.  The  river  flows  near 
the  south  edge  of  the  valley  in  this  reach  and  in  some  areas  has  encroached  upon  the  valley  walls 
resulting  in  steep  bluffs  roughly  100  feet  high  beginning  at  the  waters  edge.  At  the  crossing 
location,  the  river  flows  against  the  south  valley  wall.  Near  vertical  bluffs  formed  of  shale  and 
siltstone  are  present  at  the  waters  edge. 

Water  flows  between  the  larger  and  smaller  islands  in  the  summer  of  a normal  year.  During  the  on- 
site inspection  in  October  flow  in  the  channel  between  the  islands  was  estimated  to  be  roughly  200 
cfs.  In  drier  years,  flow  in  this  channel  is  less  than  a 100  cfs.  Overall  mean  monthly  flows  at 
Billings  range  from  25,180  cfs  in  June  to  4,120  cfs  in  September. 

The  Yellowstone  River  is  the  second  most  highly  valued  stream  crossed  by  the  pipeline  in  Montana. 
DFWP  classifies  the  Yellowstone  River  as  a Class  II  fishery.  Eleven  species  of  game  fish  are 
common  in  this  reach  including  rainbow  and  brown  trout,  mountain  whitefish,  and  burbot  (ling). 
Bellion  Creek,  a small  intermittent  stream,  joins  the  Yellowstone  from  the  south  at  the  proposed 
crossing.  Bluffs  adjacent  to  Bellion  Creek  rise  nearly  vertically  for  45  feet  above  the  river  as  shown 
in  Figure  0-7.  Express  proposes  to  open  trench  the  Yellowstone  River  but  has  conducted 
preliminary  field  investigations  of  a directionally-drilled  crossing.  A directionally  drilled  crossing 
would  result  in  fewer  impacts  to  the  river  and  its  banks  but  costs  are  estimated  to  be  roughly  $1 
million  greater  than  for  an  open-trench  crossing.  Each  crossing  is  described  below. 
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FIGURE  0-7.  PROPOSED  OPEN  TRENCH  CROSSING  OF  THE  YELLOWSTONE  RIVER 

After:  Express  Pipeline , 1995 
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Proposed  Crossing  Method 


The  open-trench  crossing  would  be  done  in  late  summer  or  early  fall  before  the  onset  of  brown  trout 
spawning.  Signs  would  be  erected  to  warn  boaters  of  instream  construction  activities.  Trees  would 
be  cut  at  ground  level.  About  3.5  acres  of  riparian  forest  would  be  cut.  Pipe  would  be  welded, 
prepared,  and  pretested  on  the  north  bank;  overburden  would  be  removed  from  both  banks.  This 
would  be  a significant  undertaking  on  the  south  bank  where  25  feet  of  overburden  would  have  to  be 
removed  and  transported  to  a disposal  site  southeast  of  Bellion  Creek.  Because  of  the  steep  slope 
traversed  by  the  pipeline,  disturbance  is  likely  to  extend  from  the  water’s  edge  at  elevation  3,370 
feet  to  elevation  3,425  feet. 

Two  backhoes  would  be  used  to  excavate  the  trench  8 feet  below  the  bottom  of  the  riverbed,  one 
working  from  each  side  of  the  river.  The  eight  foot  deep  burial  below  maximum  riverbed  depth 
would  extend  for  1,170  feet  including  the  1,050  foot  active  channel  and  50  feet  beyond  the  left  bank. 
If  bedrock  is  encountered  then  the  pipeline  would  be  buried  at  least  one  foot  below  the  top  of  the 
bedrock.  Spoils  would  be  stored  along  the  north  bank,  and  between  islands  as  shown  in  (Figure  O- 
7).  Spoils  probably  would  be  stored  instream  on  the  downstream  side  of  the  trench.  This  material 
would  be  used  to  refill  the  trench  after  the  pipe  is  in  place.  Instream  work  could  take  up  to  5 days 
to  complete.  This  burial  depth  could  require  a 20  to  25  foot  deep  trench  at  the  islands. 

Disturbed  streambanks  would  be  re-contoured;  the  south  bank  would  not  be  restored  to  the  original 
vertical  bluff  but  instead  left  with  a “stair  step”  surface  to  reduce  erosion  of  the  45  foot  vertical  bank. 
Structural  stabilization  of  the  north  bank  may  be  required  to  prevent  lateral  stream  migration  and 
bank  erosion.  Upland  areas  would  be  seeded  with  western  wheatgrass  unless  otherwise  specified 
by  the  landowner.  Cottonwood  seedlings  would  be  planted  on  portions  of  the  disturbed  area  where 
they  would  not  interfere  with  operation  of  the  pipeline.  Disturbed  areas  would  be  fenced  if  grazing 
cannot  be  deferred. 

Directionally  Drilled  Alternative 

DEQ  also  considered  a directionally  drilled  crossing  of  the  Yellowstone  River.  If  the  Yellowstone 
crossing  were  directionally  drilled  the  crossing  would  be  located  about  a half-mile  downstream  from 
the  proposed  open  trench  crossing  (Figure  0-8).  Here  the  drilling  operation  would  encounter  shale 
for  most  of  the  crossing  with  only  a small  amount  of  alluvium  present  where  the  drilling  would 
commence  on  the  north  side  of  the  river.  Based  on  one  boring  at  this  location  showing  alluvium 
suitable  for  directionally  drilling.  Express  has  indicated  that  a directionally  drilled  crossing  would 
be  feasible  at  this  location. 
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Revised  cost  estimates  indicate  that  directionally  drilling  the  Yellowstone  River  would  cost 
$ 1 ,041 ,000  more  than  the  open  trench  crossing.  A directionally  drilled  crossing  would  eliminate 
all  disturbance  of  the  streambed  and  streambanks  and  no  sediment  increases  are  expected.  Less 
riparian  vegetation  would  be  disturbed  by  directionally  drilling  than  with  open  trenching. 

Other  crossing  methods  and  locations 

A dam  and  pump  or  llumed  crossing  is  not  feasible  on  the  Yellowstone  River  because  of  the  volume 
of  water  that  would  have  to  be  moved  around  the  trench.  Given  the  height  of  the  south  bank  it 
would  be  impractical  to  horizontally  bore  the  crossing  because  of  the  extensive  excavation  for  a bell 
hole. 

DEQ  briefly  considered  a routing  alternative  which  would  avoid  the  steep,  cliff-like  banks  on  the 
south  side  of  the  river.  This  would  require  the  pipeline  to  be  moved  at  least  3 miles  downstream. 
DEQ  believes  that  increased  impacts  to  residential  and  agricultural  land  and  increased  costs  of  more 
than  $2.4  million  did  not  justify  further  consideration  of  this  alternative  when  a directionally  drilled 
crossing  could  accomplish  the  same  goals  for  half  the  additional  cost. 

Recommendation 


DEQ  asks  the  Board  for  the  authority  to  work  with  the  Corps  of  Engineers  and  other  local,  state,  and 
federal  agencies  to  determine  the  most  suitable  crossing  method,  location,  and  additional  mitigating 
measures. 

If  open  trenching  is  selected  then  consideration  should  be  given  to  moving  the  alignment  on  the 
south  bank  and  co-locating  the  Express  Pipeline  and  the  Altamont  line  in  Altamont’s  right-of-way 
(perhaps  at  a greater  depth  than  Altamont’s  pipeline)  to  significantly  reduce  the  amount  of 
disturbance  on  the  south  bank.  Otherwise  topsoil  should  be  salvaged  from  the  spoils  disposal  area 
southeast  of  Bellion  Creak  and  used  to  reclaim  it.  Silt  fences  should  be  installed  on  disturbed 
portions  of  the  larger  island  to  prevent  storm  water  runoff  from  reaching  the  river.  If  flow  between 
the  two  islands  is  sufficiently  low  then  it  should  be  diverted  into  the  main  channel  with  rock  gabions 
or  sandbags  to  prevent  water  from  flowing  through  temporary  spoils  storage  areas. 

If  the  crossing  is  directionally  drilled,  a separate  Corps  of  Engineers  404  permit  and  DEQ  3 A permit 
would  not  be  required.  Concerns  over  streambank  stability  and  recontouring  would  be  avoided  and 
river  siltation  would  not  occur.  DEQ  would  work  with  DNRC’s  Lands  Division  to  address  the 
needed  easement  to  directionally  drill  under  state  owned  lands. 

Rock  Creek 

Rock  Creek  is  a large  tributary  to  the  Clarks  Fork  of  the  Yellowstone.  The  proposed  crossing  is 
roughly  3.5  miles  above  the  mouth  of  Rock  Creek.  The  active  stream  channel  is  about  1 50  feet  wide 
at  the  crossing  and  meander  scars  are  apparent  across  the  1 ,000  foot  width  of  modem  floodplain 
indicating  a constantly  changing  active  stream  channel.  Vegetation  consists  of  mature  cottonwoods 
on  the  northwest  bank  and  a variety  of  willows,  younger  cottonwoods,  and  wetland  vegetation  across 
the  floodplain.  The  proposed  alignment  crosses  a fairly  wide  riparian  area  created  by  a series  of 
beaver  dams  and  high  water  table.  A low  terrace  about  5 feet  high  borders  the  north  limit  of  the 
floodplain.  The  south  floodplain  limit  is  a steep,  near  vertical  bank  20  feet  high.  The  landowner, 
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Mrs.  Hicks,  is  concerned  about  the  disturbance  in  this  marshy  area  which  she  and  her  family  value 
highly  for  its  waterfowl  production  and  natural  character. 

Rock  Creek  is  considered  a Class  IV  or  moderate  fisheries  resource.  Brown  trout  are  common  in 
this  reach  but  rainbow  trout  are  rare.  Aquatic  habitat  is  limited  by  severely  reduced  flows  during 
the  irrigation  season. 

Express  proposes  to  open  trench  the  crossing  of  Rock  Creek  and  bury  the  pipeline  10  feet  below  the 
bottom  of  the  stream  channel  over  a distance  of  1,065  feet.  The  bed  material  consists  of  poorly 
graded  gravel  with  sand.  Shallow  bedrock  is  likely  to  be  encountered  over  at  least  some  of  this 
distance  and  where  it  is,  the  pipeline  would  be  buried  at  least  1 foot  below  the  top  of  bedrock.  The 
trench  would  be  excavated  with  a dragline  or  two  backhoes;  if  backhoes  are  used,  one  would  work 
from  each  bank.  Equipment  would  be  moved  from  one  side  of  this  crossing  to  the  other  on  US  3 10 
which  crosses  Rock  Creek  about  a mile  downstream  from  the  pipeline  crossing.  Straw  bales  or  silt 
fences  would  be  installed  to  control  silt  between  the  work  areas  and  the  creek.  Woody  vegetation 
would  be  cut  at  ground  level  where  possible  and  the  stump  and  root  system  left  in  place.  Following 
construction  the  stream  banks  would  be  restored  to  near  natural  contours  and  re-vegetated.  Silt 
fences  installed  at  streambank  or  wetland  boundaries  prior  to  construction  would  be  maintained  until 
adjacent  upland  areas  are  successfully  re-vegetated.  Disturbed  streambanks  would  be  fenced  unless 
grazing  could  be  deferred. 

During  the  inspection  DEQ  examined  another  possible  crossing  on  the  downstream  side  of  the 
proposed  Altamont  pipeline  route.  A crossing  at  this  location  would  reduce  but  not  eliminate 
construction  in  wetland  areas.  The  realignment  would  be  located  farther  from  the  Hicks’  house  and 
avoid  a tree  the  family  wishes  to  preserve.  This  alternative  route  probably  would  result  in  about  the 
same  number  of  trees  being  cut  as  on  the  original  alignment,  but  crosses  the  creek  in  an  area  where 
the  channel  is  more  braided  than  the  proposed  crossing. 

The  Agencies  also  have  considered  the  use  of  a directionally-drilled  crossing  at  Rock  Creek. 
Express  believes  that  a directionally-drilled  crossing  is  technically  feasible,  based  on  current 
information.  Use  of  this  crossing  method  would  eliminate  instream  sediment  increases  during 
construction,  would  preserve  wetland  vegetation  and  mature  cottonwoods,  and  could  be  done  in  a 
manner  to  preserve  the  tree  the  Hicks  family  is  concerned  about.  The  pipeline  would  not  have  to 
be  rerouted  to  accomplish  a directionally  drilled  crossing.  These  benefits  would  come  at  an 
additional  cost  of  $630,000. 

DEQ  recommends  that  the  Board  allow  DEQ  staff  to  work  further  with  Express  on  an  open  trench 
crossing  at  the  alternate  crossing  location.  The  added  cost  of  a directionally-drilled  crossing  is  not 
believed  to  be  warranted  by  the  environmental  benefits. 

Clarks  Fork  of  the  Yellowstone 

Express’s  route  crosses  the  Clarks  Fork  of  the  Yellowstone  near  the  town  of  Edgar.  Flow  exceeds 
50  cfs  during  the  low  flow  period.  The  Clarks  Fork  is  about  1 80  feet  wide  at  the  crossing.  The  200 
foot  wide  active  channel  is  incised  below  the  valley  floor  and  located  near  the  right  valley  wall  of 
the  9,000-foot-wide  broad  alluvial  valley.  The  north  bank  is  steep  and  actively  eroding  at  an  average 
rate  of  2 feet  a year  (HKM  April  1992).  The  north  bank  is  adjacent  to  a hay  field.  The  south  bank 
has  a strip  of  riparian  cottonwood  forest.  This  portion  of  the  Clarks  Fork  is  rated  as  Class  III  or 
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substantial  fishery  resource  with  burbot  (ling)  being  the  most  common  game  fish.  Brown  trout  are 
rare  in  this  reach. 

Express  proposes  to  open  cut  the  crossing  of  the  Clarks  Fork.  The  pipeline  would  be  buried  6 feet 
below  the  bottom  of  the  riverbed  for  a total  distance  of  950  feet.  The  bed  material  is  a coarse  poorly 
graded  gravel.  Construction  traffic  would  use  an  existing  county  road  bridge  near  Edgar  to  move 
around  the  river  crossing.  Construction  methods  would  be  similar  to  those  proposed  for  Rock  Creek. 
Upon  completion  of  construction  the  stream  banks  would  be  re-contoured  to  approximately  original 
configuration.  The  north  bank  would  be  temporarily  stabilized  with  small-to-moderate  size  boulders 
installed  as  riprap  along  the  face  of  the  disturbed  left  (west)  bank  to  impede  migration  of  the  bank 
to  the  west  and  provide  stability  during  the  revegetation  period.  The  riprapped  section  will  be  re- 
vegetated by  the  applicant  until  permanent  riparian  vegetation  is  established.  Major  structural 
stabilization  of  the  north  bank  is  not  recommended  because  such  action  might  affect  downstream 
stability.  Disturbed  areas  would  be  reseeded  with  a mix  of  western  wheatgrass,  redtop,  woods  rose, 
and  western  snowberry.  Willow  and  cottonwood  cuttings  or  seedlings  would  be  planted  on 
disturbed  areas  but  not  directly  over  the  pipeline.  Silt  fences  installed  at  streambank  or  wetland 
boundaries  prior  to  construction  would  be  maintained  until  adjacent  upland  areas  are  successfully 
re-vegetated.  Streambanks  would  be  fenced  unless  grazing  could  be  deferred. 

Agencies  also  considered  the  use  of  a directionally  drilled  crossing  on  the  Clarks  Fork.  Directional 
drilling  would  eliminate  short-term  increases  in  sediment  production,  conserve  riparian  forest,  and 
preserve  channel  and  streambank  stability.  However,  directionally  drilling  .the  Clarks  Fork  would 
cost  about  $650,000  more  than  a conventional  open-trench  crossing. 

Neither  dam  and  pump  nor  flumed  crossings  were  seen  as  suitable  because  of  the  volume  of  water 
that  would  have  to  be  handled  and  the  increased  duration  of  sediment  production  associated  with 
installation  and  removal  of  the  dams. 

DEQ  recommends  that  Express  cross  the  Clarks  Fork  with  open-trench  construction.  The 
environmental  benefits  of  directional  drilling  do  not  outweigh  the  additional  costs.  DEQ  also 
recommends  that  block  and  check  valves  be  installed  at  this  crossing  to  minimize  the  effects  of  any 
spill  into  the  stream.  Construction  of  the  crossing  should  occur  between  August  1 and  September 
15. 

Five  Mile  Creek 

Five  Mile  Creek  has  an  incised  channel  with  a near  vertical  cohesive  left  bank  rising  about  8 feet 
from  the  September  surface  water  elevation.  The  right  bank  has  a 15-foot  wide  flood  terrace  2 feet 
above  the  observed  water  elevation.  The  right  bank  then  rises  to  an  8-foot  high  bank  equal  in  height 
with  the  left  bank.  Riparian  vegetation  is  mainly  grasses  and  low  shrubs  with  occasional 
cottonwood  trees.  No  game  fish  are  believed  to  be  found  in  this  portion  of  the  stream.  The  active 
channel  width  is  6 feet. 

Carbon  County  has  designated  Five  Mile  Creek  as  a floodway/  floodplain.  Scour  calculations  for 
a 1 00-year  streamflow  event  were  computed  on  the  basis  of  a constricted  flow  theory  due  to  the 
incised  nature  of  the  channel  at  the  crossing  location.  Estimated  bed  scour  and  degradation  was 
computed  to  be  4 feet,  which  led  to  a recommended  burial  depth  of  8 feet.  The  applicant  proposed 
an  open  trench  construction  method  and  DEQ  concurs.  Impacts  would  result  from  disturbance 
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caused  by  construction  of  the  trench  through  the  flood  plain  and  incised  channel.  The  trench  as  it 
approaches  the  stream  channel,  would  be  dewatered  if  necessary  to  control  the  flow  of  water  and  to 
prevent  trench  sloughing.  Sediment-laden  water  from  dewatering  would  be  discharged  to  well 
vegetated  upland  areas  or  contained  behind  silt  fences.  Propagules  in  re-spread  topsoil  would  be 
relied  upon  for  vegetation  of  wetlands  and  western  wheatgrass  would  be  reseeded  in  upland  areas, 
unless  otherwise  specified  by  the  landowner.  Silt  fences  installed  at  streambank  or  wetland 
boundaries  prior  to  construction  would  be  maintained  until  adjacent  upland  areas  are  successfully 
re-vegetated.  Disturbed  areas  would  be  fenced  by  Express  if  necessary. 

DEQ  recommends  total  burial  length  to  be  50  feet  including  6 feet  across  the  active  channel, 
extending  1 5 feet  beyond  the  left  bank  and  29  feet  beyond  the  right  bank.  This  is  consistent  with 
a discussion  with  Nebel  (1995)  modifying  the  applicant’s  proposal  by  switching  the  left  and  right 
bank  burial  distances.  Aquatic  resources  at  this  location  do  not  warrant  a dry  crossing  . Access 
should  be  routed  over  the  nearby  county  road  bridge. 

Sage  Creek 

Sage  Creek  is  a broadly  braided  stream  with  four  channels  at  the  crossing  location  and  occupies  a 
wide  floodplain.  Three  of  the  four  channels  are  grassy  swales,  while  the  southern  most  channel  has 
been  plowed  and  planted  under  the  Conservation  Reserve  Program.  The  U.S.  Geological  Survey 
mapped  this  segment  of  Sage  Creek  as  perennial,  but  no  water  was  present  during  a September  field 
inspection.  The  active  channel  area  is  409  feet  wide.  Local  vegetation  consists  of  scattered 
sagebrush  and  grass.  No  fish  are  present  in  this  area  of  Sage  Creek  as  the  entire  flow  of  the  creek 
is  diverted  further  upstream  for  irrigation. 

Carbon  County  has  designated  Sage  Creek  as  floodway/  floodplain.  Sage  Creek  drains  the  west  side 
of  the  Pryor  Mountains  and  has  an  approximately  75  square  mile  drainage  area  at  the  crossing 
location.  The  County  Floodplain  Manager  reports  that  this  area  is  prone  to  flash  flooding  and  there 
have  been  past  problems  with  oil  and  gas  lines  becoming  exposed  during  high  runoff  events.  The 
applicant  has  proposed  open-trench  construction  and  a 6-foot  burial  depth  for  the  length  of  the  active 
channel  and  15  additional  feet  on  both  the  left  and  right  banks  for  a total  6-foot  deep  burial  of  439 
feet  in  accordance  with  floodplain  regulations.  Disturbed  areas  would  be  reseeded  with  western 
wheatgrass  unless  otherwise  specified  by  the  landowner  and  would  be  fenced  if  necessary.  The 
trench  as  it  approaches  the  stream,  would  be  dewatered  if  necessary  to  control  the  flow  of  water  and 
prevent  trench  sloughing.  Sediment-laden  water  from  dewatering  would  be  discharged  to  well 
vegetated  upland  areas  or  contained  behind  silt  fences. 

DEQ  recommends  Sage  Creek  be  crossed  as  proposed. 

Piney  Creek 

Piney  Creek  originates  in  the  Prior  Mountains  at  Piney  Creek  Spring  not  far  from  the  Montana 
Wyoming  border.  Near  the  spring,  Piney  Creek  supports  an  isolated  population  of  genetically  pure 
westslope  cutthroat  trout.  The  entire  flow  of  Piney  Creek  is  diverted  for  irrigation  above  the 
proposed  crossing  and  the  affected  reach  of  stream  does  not  appear  capable  of  supporting  many  fish. 
Stream  banks  are  covered  with  dense,  almost  impenetrable  stands  of  willow.  The  active  channel  is 
10  feet  wide. 
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Express  proposes  to  open  trench  the  Piney  Creek  crossing.  The  pipeline  would  be  buried  4 feet 
below  the  bottom  of  the  streambed.  The  trench  as  it  approaches  the  stream  would  be  dewatered  if 
necessary  to  control  the  flow  of  water  and  to  prevent  trench  sloughing.  Sediment  laden  water  from 
dewatering  would  be  discharged  to  well  vegetated  upland  areas  or  contained  behind  silt  fences. 
Willows  would  be  replanted  next  to  the  stream  and  western  wheatgrass  seeded  in  upland  areas.  The 
area  would  be  fenced  to  exclude  livestock  if  necessary. 

DEQ  recommends  that  the  Piney  Creek  crossing  be  open  trenched  as  aquatic  resources  do  not 
warrant  the  extra  costs  associated  with  other  methods. 
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APPENDIX  P 

OUTLINE  OF  THE  EXPRESS  PIPELINE 

SPILL  PREVENTION,  CONTAINMENT,  AND  CONTROL  PLAN 


EMERGENCY  RESPONSE  PLAN  FOR  EXPRESS  PIPELINE 


Part  I General  Emergency  Plan 

Table  of  Contents  - Part  1 

1 . Introduction 

a.  Policy 

b.  Corporate  Statements 

Emergency  Preparedness  Commitment 
Environmental  Policy  Statement 

c.  Pipeline  Overview 

I Purpose  of  the  Plan 

II  Organization 

a.  Description  of  the  Plan 

b.  How  to  Use  the  Emergency  Response  Plan 

c.  Relationship  to  Other  Manuals 

HI  Distribution 

a.  Manual  Locations 

b.  Manual  Revisions 

2.  Pre-Emergency  Planning 

I Emergency  Responsibilities 

a.  Company  Personnel  Responsibilities 

b.  Department  Responsibilities 

c.  Emergency  Organization  - Incident  Command  System 

II  Training 

a.  Training  Courses 

b.  Exercises 

HI  Pre-Planning  Measures 

a.  Emergency  Response  Units 

b.  Cooperatives 

c.  Contractors  & Suppliers 

d.  Landowner/Occupant  Notification 

e.  External  Agencies 

f.  Evacuation  Plans 

IV  Special  Requirements 

a.  Environmental  Sensitivity  Maps 

b.  Control  Point  Identification 
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3. 


Emergency  Notification  and  Reporting  Procedures 


I Notification  and  Reporting  Procedures 

H Notification  Procedures 

a.  Preliminary  Incident  Report 

b.  Detailed  Incident  Report 

c.  Dangerous  Goods  Occurrence  Reports 

in  Claims  Notifications 

a.  Insurance  Claims 

b.  Landowner  Claims 

4.  Safety  Precautions 

I Employee  Responsibilities 

a.  Management 

b.  Employee 

c.  Contractor 

II  Safety  Equipment 

IQ  Spill  Site  Safety 


a. 

General  Safety  Precautions 

b. 

Leak  Exploration 

c. 

Explosion,  Fire 

d. 

Dangerous  Vapors 

e. 

Protective  Clothing 

f. 

Decontamination 

g- 

First  Aid 

h. 

Weather 

i. 

Shift  Changes 

j- 

Public  Access 

Water 

Safety 

a. 

Personnel 

b. 

Equipment 

c. 

Boating  Rules 

d. 

Boating  Stability 

e. 

Work  Areas 

f. 

Towing 

g- 

Anchoring 

h. 

Brooms,  Skimmers 

i. 

Anchors,  Cables 

j- 

Man  Overboard 

k. 

Leaks 

1. 

Refueling 
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V 


Product  Characteristics 


5.  Public  Relations 

I Media  Role 

II  Handling  Media  and  Public  Inquiries 

a.  Communication  Responsibilities 

b.  Communication  Guidelines 

HI  Documenting  Inquiries 

IV  Controlling  Access 

V Preparing  Media  Releases  and  Statements 

a.  Initial  Release 

b.  Subsequent  Releases 

c.  Families  of  Injured  Employees 

6.  General  Emergency  Procedures 

I Incident  Logs 

H Command  Post 

HI  On-Site  Communications 

IY  Site  Security 

V Protecting  the  Public 

VI  Environmental  Procedures 

a.  General  Procedures 

b.  Sampling 

VH  Financial  Authority 

VTTT  Waste  Management 

a.  Selecting  a Waste  Management  Strategy 

b.  Waste  Types 

c.  Temporary  Storage  Types 

d.  Transportation  of  Waste 

e.  Waste  Disposal 

IX  Post  Emergency  Inspection 

a.  Pipeline  Facilities 
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X 


Post  Mortem 


7.  Petroleum  Leak  Response  Guidelines 


I 

Introduction 

n 

Spills 

on  Land 

a. 

Selecting  a Response  Strategy 

b. 

Containment 

c. 

Recovery 

d. 

Clean-up 

m 

Spills 

on  Wetlands 

a. 

Selecting  a Response  Strategy 

b. 

Containment 

c. 

Recovery 

d. 

Natural  Recovery 

e. 

Clean-up 

f. 

Treatment  of  Contaminated  Wildlife 

IV 

Spills 

on  a River 

a. 

Selecting  a Response  Strategy] 

b. 

Containment 

c. 

Recovery 

d. 

Clean-up 

e. 

Treatment  of  Contaminated  Wildlife 

V 

Spills 

on  a Lake 

a. 

Selecting  a Response  Strategy] 

b. 

Containment 

c. 

Recovery 

d. 

Clean-up 

e. 

Treatment  of  Contaminated  Wildlife 

VI 

Spills 

on  Ice 

a. 

Selecting  a Response  Strategy] 

b. 

Containment 

c. 

Recovery 

d. 

Clean-up 

vn 

Spills 

Under  Ice 

a. 

Selecting  a Response  Strategy] 

b. 

Containment 

c. 

Recovery 

d. 

Clean-up 
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Vm  Spills  During  Freeze-up  and  Break-up 

a.  Selecting  a Response  Strategy] 

b.  Containment 

c.  Recovery 

d.  Clean-up 

LX  Protection  of  Sensitive  Areas 

a.  Selecting  a Protection  Strategy 

b.  Protection  Techniques 

c.  Special  Considerations  for  Sensitive  Areas 

d.  Recovery 

e.  Clean-up 

X Demobilization 

a.  Deciding  to  Terminate  Response 

b.  Consultation  with  Government  Agencies 

c.  Site  Restoration 

d.  Post  Mortem 

XI  Post  Site  Monitoring 
8.  Other  Emergencies 

I Hazardous  Substance  Spills 

a.  General  Precautions 

b.  Spills  on  Company  Property 

c.  Spills  Involving  Vehicles  Transporting  Hazardous  Substances 

H Fire  or  Explosion 

a.  Notification 

b.  Pipeline  Operations 

c.  Fire-Fighting  Procedures 

d.  Post-Emergency  Inspection 

ITT  Medical  Emergencies 

a.  Notification 

b.  First  Aid 

c.  Identification  of  Medical  Facilities 

d.  Exposure  to  Hazardous  Vapors  and  Substances 

IV  Bomb  or  Terrorist  Threat 

a.  Notification 

b.  Evacuation 

c.  Pipeline  Operations 

d.  Investigations 

e.  Post  Emergency  Operations 
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V Natural  Disaster 

a.  Notification 

b.  Pipeline  Operations 

c.  Emergency  Procedures 

VI  Aviation  Emergencies 

VII  Computer  Disaster  Recovery  Plan 

Vm  Missing  Persons 

9.  Appendices 

I Definition  of  Terms 


Useful 

Pipeline  Information 

a. 

Estimating  the  Volume  of  Oil  in  a Slick 

b. 

Pipe  and  Line  Fill  Characteristics 

c. 

Conversions  - Volume  (Liquid) 

d. 

Conversions  - Volume 

e. 

Conversions  - Velocity 

f. 

Conversions  - Flow 

g- 

Conversions  - Mass 

h. 

Conversions  - Length 

HI  Sample  Forms 

10.  Index  - Part  I 

Part  2 Area  Emergency  Plan 

Table  of  Contents  - Part  2 

11.  Introduction 

I Purpose  of  Part  H 

12.  Area  Responsibilities 

I Introduction 

n Air  Patrol  Reports 

13.  Company /Cooperative  Equipment 

I Introduction 
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EE  Company  Environmental  Response  Units 

ITT  Cooperative  Equipment  Units 

rV  CAPP  Environmental  Protection  Units 


14.  Area  Maps 

I Environmental  Sensitivity  Maps 

II  Protection  of  Affected  Areas 

a.  Water  Supply  Sources 

b.  Water  Control  Structures 

c.  Environmentally  Sensitive  Areas 

Associated  Tables  and  Figures 

15.  Control  Points  and  Specific  Plans 

Associated  Tables  and  Figures 
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APPENDIX  Q 

RESPONSES  TO  COMMENTS 


The  Express  Dratt  EIS  was  sent  to  450  persons  and  organizations.  After  the  listing  of 
commenters  on  the  DEIS,  the  list  of  agengies,  companies,  organizations,  and  individuals  that 
requested  a copy  of  the  FEIS  is  presented.  The  161  comments  received  on  the  DEIS  are  copied 
verbatim  in  this  appendix  followed  by  the  agency  response.  Comment  letters  21  through  93  and 
103  through  132  were  identical  form  letters.  Letter  21  is  printed  to  represent  alfthe  form 
letters. 


Date 

No.  Received 

1 9/7/95 

2 9/11/95 

3 9/11/95 

4 9/11/95 

5 9/11/95 

6 9/11/95 

7 9/21/95 

8 • 9/25/95 

9 9/26/95 

10  9/27/95 

1 1 9/28/95 

12  10/2/95 

13  10/2/95 

14  10/10/95 
10/12/95 


EXPRESS  CRUDE  OIL  PIPELINE  DEIS 
COMMENT  LETTER  ROSTER 


Name 

D.  Michael  Curran 
Agnew-Sullivan  Incorporated 

Dept.  Of  the  Army/Corps  of  Eng. 
Omaha  District,  Planning  Div. 

Edith  Gecky 

Pacific  Power  and  Light 

Wyoming  Independent  Producers  Assn. 

Dept.  Of  the  Army/Corps  of  Eng. 
Cheyenne  Regulatory  Ofc 

Wyoming  Dept  of  Transportation 
Environmental  Svcs  Engineer 

Senator  Bill  Hawks 
Wyoming  State  Legislature 

David  W.  Klym,  Vice  President 
Prenalta  Corporation 

Michael  Petronis 

Flying  J,  Inc. 

Jeff  Utley,  Refinery  mgr. 

Petroleum,  Inc. 

Robert  C.  Heaton,  Vice  Pres. 

George  & Edith  Gerky 

Pine  Mountain  Ranch,  Charles  Putman 


Address 

Suite  500,  1st  Nat' 1 Bank  Bldg 
Great  Falls,  MT  59401 

P.O.  Box  1152 
Thomas  A.  Sullivan 
Thermopolis,  WY  82443-1 152 

215  No.  17th  St. 

Omaha,  NE  68102-4978 

Havre,  MT  ’ 

Casper  Office,  Casper,  WY 

P.O.  Box  2325 
Gillette,  WY  82717 

2232  Dell  Range  Blvd,  Suite  210 
Cheyenne,  WY  82009 

Timothy  L.  Stark,  PE 
P.O.  Box  1708 
Cheyenne,  WY  82003-1708 

P.O.  Box  2835 
Casper,  WY  82602 

P.O.  Box  2514 
Casper,  WY  82602 

Billings,  MT 

P.O.  Box  540180 

North  Salt  Lake,  UT  84054-0180 

Epic  Center,  301  No.  Main,  Suite  1300 
Wichita,  KS  67202-4813 

Havre,  MT 

Mills,  WY 


15 


No. 

16 

17 

18 

19 

20 

2.1 

22 

23 

24 

25 

26 

27 

28 

29 

30 

31 

32 

~) 

J 2) 

34 

35 

36 

37 

38 

39 

40 

41 

42 


Date 

Received 

Name 

Address 

10/12/95 

Marathon  Oil  Company,  Rocky  Mtn  Region 
L.M.  Mueller,  Production 

1501  Stampede  Avenue 
Cody,  WY  82414-4721 

10/13/95 

Phoenix  Production  Co. 
Robert  E.  McDougall,  Pres. 

P.O.  Box  2653 
Cody,  WY  82414-2653 

10/13/95 

Gary  M.  Lewis 

Cody,  WY 

10/13/95 

Intermountain  Conservation  District 
Lee  Liesinger,  Board  member 

P.O.  Box  2577 
Gillette.  WY  82717-2577 

10/13/95 

Belle  Fourche  Pipeline  Company 
Robert  Stamp 

P.O.  Drawer  2360 
Casper,  WY  82602 

10/13/95 

David  K.  Barker 

Cody,  WY 

10/13/95 

Gerald  B.  Pence 

None  given 

10/13/95 

Dona  C.  Copeland 

Cody,  WY 

10/13/95 

Thomas  B.  Smith 

Cody,  WY 

10/13/95 

Marvin  Blakesley 

None  given . 

10/13/95 

Steve  Cronin 

Cody,  WY 

10/13/95 

Michael  S.  Motsch 

Cody,  WY 

10/13/95 

Debbie  Daby 

None  given 

10/13/95 

Jan  Tadrank 

None  given 

10/13/95 

Terence  R.  Ziehl 

Cody,  WY 

10/13/95 

Sandy  Puetman 

Cody,  WY 

10/13/95 

Andrew  A.  Franklin 

Cody,  WY 

10/13/95 

Donna  M.  Stevison 

Cody,  WY 

10/13/95 

Diana  L.  Eskeli 

Cody,  WY 

10/13/95 

Cal  Reavis 

None  given 

10/13/95 

Jerry  L.  Guthrie 

None  given 

10/13/95 

Walt  J.  Davenport 

None  given 

10/13/95 

David  T.  Johnson 

None  given 

10/13/95 

Terry  K.  Skinner 

Cody,  WY 

10/13/95 

Marcelyn  E.  Woods 

Cody,  WY 

10/13/95 

Susan  Cougen 

None  given 

10/13/95 

Joe  Bauer 

Cody,  WY 

No. 

43 

44 

45 

46 

47 

48 

49 

50 

51 

52 

53 

54 

55 

56 

57 

58 

59 

60 

61 

62 

63 

64 

65 

66 

67 

68 

69 

70 

71 


Date 

Received 

Name 

Address 

10/13/95 

John  D.  Capanella 

Cody,  WY 

10/13/95 

Alan  Parks 

None  given 

10/13/95 

Lauren  M.  Tibert 

None  given 

10/13/95 

Donna  K.  Sandry 

Cody,  WY 

10/13/95 

Heather  Pence 

Cody,  WY 

10/13/95 

J.A.  Vanaman 

Cody,  WY 

10/13/95 

[illegible] 

None  given 

10/13/95 

R.  Brent  Hayes 

Cody,  WY 

10/13/95 

Archie  Johnson 

Cody,  WY 

10/13/95 

Brian  A.  Hodgson 

Cody,  WY 

10/13/95 

Robert  A.  Mees 

Cody,  WY 

10/13/95 

Grant  F.  Smith 

Cody,  WY 

10/13/95 

Debra  Carroll 

Cody,  WY 

10/13/95 

Michael  D.  Blank 

Powell,  WY 

10/13/95 

Robert  B.  Hathaway,  Human  Res.  Rep. 

None  given 

10/13/95 

Patrick  T.  Geile 

Cody,  WY 

10/13/95 

John  F.  Logan 

None  given 

10/13/95 

Michael  Lee  Cox 

None  given 

10/13/95 

Christine  Wolf 

Cody,  WY 

10/13/95 

Connie  A.  Shwartz 

None  given 

10/13/95 

Mary  M.  Olson 

None  given 

10/13/95 

D.M.  Johnson 

None  given 

10/13/95 

Jerry  W.  Collius 

Cody,  WY 

10/13/95 

G.K.  Roberts 

None  given 

10/13/95 

Jena  A.  Smith 

Cody,  WY 

10/13/95 

Joan  Butchart 

None  given 

10/13/95 

Janet  L.  Stehly 

None  given 

10/13/95 

Eugene  M.  Grant 

None  given 

10/13/95 

Dorlene  McKnight 

None  given 

No 

72 

73 

74 

75 

76 

77 

78 

79 

80 

81 

82 

83 

84 

85 

86 

87 

88 

89 

90 

91 

92 

93 

94 

95 

96 

97 


Date 

Received 

Name 

Address 

10/13/95 

Wes  R.  Handley 

Cody,  WY 

10/13/95 

Lance  L.  Arnold 

Cody,  WY 

10/13/95 

M.J.  Suek 

Cody,  WY 

10/13/95 

W.D.  Holmes 

None  given 

10/13/95 

Phillips  E.  Moore 

Cody,  WY 

10/13/95 

Dan  Haman 

Cody,  WY 

10/13/95 

Vicki  Schoeber 

Cody,  WY 

10/13/95 

Lee  A.  Brown 

Cody,  WY 

10/13/95 

John  R.  Cubbon 

Cody,  WY 

10/13/95 

Thomas  E.  Faulkner 

Powell,  WY 

10/13/95 

Jim  Barto 

Cody,  WY 

10/13/95 

Neil  R.  Christofferson 

Cody,  WY 

10/13/95 

Phillip  O.  Yancer 

Cody,  WY 

10/13/95 

James  W.  Wimmler 

Cody,  WY 

10/13/95 

Joseph  C.  Icenogle 

Cody,  WY 

10/13/95 

R.J.  Bruner 

Cody,  WY 

10/13/95 

J.W.  Bahn 

Cody,  WY 

10/13/95 

Kenneth  K.  Steele 

Cody,  WY 

10/13/95 

Robert  O.  Burton 

Cody,  WY 

10/13/95 

Jon  R.  Woods 

Cody,  WY 

10/13/95 

Charles  R.  Adams 

Cody,  WY 

10/13/95 

Debbie  Kausoulos 

None  given 

10/16/95 

Hanover  Irrigation  District 
Terry  Glanz,  Superintendent 

P.O.  Box  965 
Worland,  WY  82401-0965 

10/16/95 

Kenneth  D.  Wagner,  PC 
Atty  at  Law 

1 1 1 West  Second  Street,  Suite  305 
Casper,  WY  82601 

10/16/95 

Phillips  66  Company 
Mark  A.  Haney,  General  Mgr. 

Woods  Cross  Business  Unit 
Phillips  Petroleum  Company 
Salt  Lake  City,  UT 

10/16/95 

U.S.  Environmental  Protection  Agency 
Region  VII,  Montana  Office 

Federal  Bldg 

301  South  Park,  Drawer  10096 
Helena,  MT  59626-0096 

No. 

98 

99 

100 

101 

102 

103 

104 

105 

106 

107 

108 

109 

110 

111 

112 

113 

114 

115 

116 

117 

118 

119 

120 

121 

122 

123 


Date 

Received 

Name 

Address 

Not  Used 



10/16/95 

STEA  [Science,  Technology  & Energy  Auth.] 
Patrick  T.  Neary,  Exec.  Dir. 

P.O.  Box  3295 
Laramie,  WY  82071-3295 

10/16/95 

Eight  Eight  Oil  Co. 

J.S.  Beasley,  Operations  Supv. 

P.O.  Drawer  2360 
Casper,  WY  82602 

10/16/95 

Speak  Up  for  Wildlife  Foundation 
Dr.  Brian  L.  Horejsi,  Pres. 

Rocky  Mtn  Ecosystem  Coalition 
Michael  Sayer,  Ex.  Dir. 

Box  84006,  PO  Market  Mall 
Calgary,  Alberta,  Canada  T3A  5C4 
Room  921,  8th  Ave.  SW 
Calgary,  Alberta,  Canada  T2P  1G5 

10/16/95 

Jim  Geringer,  Governor 
State  of  Wyoming 

State  Capitol  Building 
Cheyenne,  WY  82002 

10/16/95 

R.D.  Snelling 

Cody,  WY 

10/16/95 

Virginia  Mees 

Cody,  WY 

10/16/95 

Glenda  J.  Perry 

None  given 

10/16/95 

Kerry  S.  Roberts 

Cody,  WY  • 

10/16/95 

Mary  Willson 

Cody,  WY 

10/16/95 

Muriel  Behrens 

Cody,  WY 

10/16/95 

Rich  Butcher 

Cody,  WY 

10/16/95 

Bill  Wilsey 

None  given 

10/16/95 

Vickie  Lynn  Guthrie 

None  given 

10/16/95 

Dan  [illegible] 

None  given 

10/16/95 

R.M.  Snyder 

None  given 

10/16/95 

Jim  Hand 

Cody,  WY 

10/16/95 

Doyle  B.  Stout 

None  given 

10/16/95 

Joe  L.  Leonard 

None  given 

10/16/95 

Carl  L.  Bassett 

Cody,  WY 

10/16/95 

Charlotte  K.  Jones 

None  given 

10/16/95 

Clifford  C.  Main 

Cody,  WY 

10/16/95 

Brenda  Miller 

None  given 

10/16/95 

Harry  J.  Griffin 

None  given 

10/16/95 

Jon  W.  Giffin 

None  given 

10/16/95 

Marilyn  J.  Marcun 

Cody,  WY 

No. 

124 

125 

126 

127 

128 

129 

130 

131 

132 

133 

134 

135 

136 

137 

138 

139 

140 

141 

142 

143 

144 


Date 

Received  Name 

10/16/95  Fredell  M.  Qualls 

1 0/ 1 6/95  Paul  A Hessenthaler 

10/16/95  Ron  Manley 

10/16/95  Ruth  Getts 

1 0/ 1 6/95  Peter  Okada 

10/16/95  WesR.  Handley 

10/16/95  Steve  Daniels 

1 0/ 1 6/95  Rory  M.  Morgan 

1 0/ 1 6/95  Nancy  Monnette 

10/17/95  IP  AMS 

Geo  H.  Fancher,  Jr.  Crude  Oil  Comm-Chair 
Karyn  L.  Plan,  Exec.  Dir. 

Not  Used 


Address 

Cody,  WY 
None  given 
None  given 
Powell,  WY 
None  given 
None  given 
Cody,  WY 
None  given 
Cody,  WY 

620  Denver  Club  Building 
518  17th  Street 
Denver,  CO  82020-4167 


1 0/ 1 7/95  Merit  Energy  Company 

Sheryl  J.  Carruth,  Regulatory  Mgr. 


12222  Merit  Drive,  Suite  1500 
Dallas,  TX  75251 


10/17/95  Crysen  Refining,  Inc. 

Mark  E.  McSwain,  Dir  of  Crude  Supply 


P.O.  Box  870298 
Woods  Cross,  UT  84087 


10/17/95  Chevron  USA  Products  Co. 
Larry  R.  Shanks 


P.O.  Box  251 17 

Salt  Lake  City.  UT  84125 


10/17/95  Dellos  Farms,  Herman  Dellos,  Pres. 
Brian  Dellos,  VP 


Route  1,  890  Lane  4 
Worland,  WY  82401 


1 0/ 1 7/95  Julander  Energy  Company 
Fred  C.  Julander,  Pres. 

1 0/ 1 7/95  Express  Pipeline,  Inc. 

Steven  E.  Heilman,  Counsel 

1 0/17/95  Rim  Operation,  Inc. 

V.A.  Isaacs,  Jr.,  Chief  Ex.  Ofcr. 


One  Norwest  Center 
1700  Lincoln,  Suite  4720 
Denver,  CO  80203 

#3900,421  7th  Ave.  SW 
Calgary,  Alberta,  Canada  T2P  4K9 

5 Inverness  Drive  East 
Englewood,  CO  80112 


10/17/95  Frontier  Oil  Corporation 

Gerald  B.  Faudel,  Vice  Pres. 


5340  S.  Quebec  St.,  Suite  200N 
Englewood,  CO  80111-1911 


10/17/95  Flying  J.  Inc. 

Rob  Gamer,  Mgr  Crude  & LPG  Supply 


P.O.  Box  540180 

North  Salt  Lake,  UT  84054-0180 


1 0/ 1 8/95  Wyoming  Heritage  Foundation 
Bill  Schilling,  Ex.  Dir. 


139  West  2nd,  Suite  3-E 
Casper,  WY  82601 


Date 


No. 

Received 

Name 

Address 

145 

10/18/95 

Montana  River  Action  Network 
Donald  H.  Kern,  Program  Dir. 

P.O.  Box  383 
Helena,  MT  59624 

146 

10/18/95 

Maurice  W.  Brown 
Jerry  Moyle,  Land  Manager 

Oil  & Gas  Division  Office 
P.O.  Box  2961 
Casper,  WY  82602 

147 

10/19/95 

Crysen  Refining,  Inc. 

Mark  E.  McSwain,  Dir  of  Crude  Supply 

P.O.  Box  870298 
Woods  Cross,  UT  84087 

148 

10/19/95 

Julander  Energy  Company 
Fred  C.  Julander,  President 

One  Norwest  Center 
1700  Lincoln,  Suite  4720 
Denver,  CO  80203 

149 

10/19/95 

IPAMS,  Phillip  Capra 

620  Denver  Club  Building 
518  1 7th  Street 
Denver,  CO  82020-4167 

150 

10/20/95 

Chevron  USA  Products  Co. 
Larry  R.  Shanks,  Refinery  Mgr. 

P.O.  Box  251 17 

Salt  Lake  City,  UT  84125 

151 

9/6/95 

Jeff  Murray 

Billings,  MT 

152 

9/14/95 

David  Rickerson 

Deer  Park,  TX 

153 

10/3/95 

Larry  and  Sue  Williams 

Fort  Shaw,  MT 

154 

10/4/95 

Chris  Hunter,  DFWP 

Helena,  MT 

155 

10/6/95 

Gary  Hedges,  Stillwater  County 

None  given 

156 

10/6/95 

Stillwater  County  Commission 

Box  970 

Columbus,  MT  59019 

157 

10/11/95 

Eddie  B.  Luethold 
OK  Ranch 

Molt,  MT 

158 

10/15/95 

Kathryn  Hicks 

Joliet,  MT 

159 

10/16/95 

Terry  Weber,  Carbon  County  Weed  District 

None  given 

160 

10/16/95 

Patricia  Saindon 
MT  DOT 

Helena,  MT  59620-1001 

161 

10/30/95 

Robert  L.  Nance 
Nance  Petroleum  Corp. 

P.O.  Box  7168 
Billings,  MT  59103 

The  following  agencies,  organizations,  companies,  and  individuals  received  copies  of  the  FEIS. 

Federal  Agencies 

ACHP-Westem  Division  of  Project  Review 

Bureau  of  Indian  Affairs,  Fort  Washakie  WY 

BLM,  Bighorn  Basin  Resource  Area 

BLM,  Billings  Resource  Area 

BLM,  Casper  District  Office 

BLM,  Cody  Resource  Area 

BLM,  Grass  Creek  Resource  Area 

BLM,  Great  Falls  Resource  Area 

BLM.  Havre  Resource  Area 

BLM,  Judith  Resource  Area 

BLM,  Lander  Resource  Area 

BLM,  Lewistown  District  Office 

BLM  Library,  Denver  CO 

BLM,  Miles  City  District  Office 

BLM,  Montana  State  Office 

BLM,  Platte  River  Resource  Area 

BLM,  Rawlins  District  Office 

BLM,  Washakie  Resource  Area 

BLM,  Washington  DC 

BLM,  Worland  District  Office 

BLM,  Wyoming  State  Office 

Bonneville  Power  Administration,  Montana  District  Office 

Bureau  of  Reclamation,  Denver  CO 

Bureau  of  Reclamation,  Montana  Projects  Office 

Bureau  of  Reclamation,  Mills  MT 

Bureau  of  Reclamation,  North  Platte  Projects  Office 

Bureau  of  Reclamation,  Regional  Office 

Congressman  Thomas’  Office 

Congressman  Williams’  Office 

Congresswoman  Cubin’s  Office 

Environmental  Protection  Agency,  Region  VIII 

National  Park  Service,  Washington  DC 

Senator  Baucus’  Office 

Senator  Bums’  Office 

Senator  Simpson’s  Office 

Senator  Wallop’s  Office 

US  Army  Corps  of  Engineers,  Cheyenne  WY 

US  Army  Corps  of  Engineers,  Omaha  NE 

USD  A - Lolo  National  Forest 

USDA  - Natural  Resource  Conservation,  Casper  WY 

USD  A - Natural  Resource  Conservation,  Grey  bull  WY 

USDI  Geological  Survey 

USDI/OEA,  Washington  DC 

U.S.  Fish  and  Wildlife  Service,  Billings  MT 

U.S.  Fish  and  Wildlife  Service,  Cheyenne  WY 

U.S.  Fish  and  Wildlife  Service,  Helena  MT 

U.S.  Fish  and  Wildlife  Service,  Worland  WY 

U.S.  Fish  and  Wildlife  Service,  Washington  DC 

USNPS  - Bighorn  National  Recreation  Center 

Western  Area  Power  Administration 

State  Agencies 

Montana  Department  of  Environmental  Quality,  Air  Quality  Division 
Montana  Department  of  Environmental  Quality,  Water  Quality  Division 


Montana  Department  of  Environmental  Quality,  Waste  Management  Division 
Montana  Department  of  Commerce 

Montana  Department  of  Fish,  Wildlife  and  Parks,  Regional  Supervisor,  Billings 

Montana  Department  of  Fish,  Wildlife  and  Parks,  Regional  Supervisor,  Glasgow 

Montana  Department  of  Fish,  Wildlife  and  Parks,  Regional  Supervisor,  Great  Falls 

Montana  Department  of  Natural  resources,  Central  Land  Office 

Montana  Department  of  Natural  Resources,  Land  Administration  Division 

Montana  Department  of  Natural  Resources,  Northeast  Land  Office 

Montana  Department  of  Natural  Resources,  Southern  Land  Office 

Montana  Department  of  Natural  Resources,  Water  Resources  Regional  Office 

Montana  Department  of  Natural  Resources,  Water  Rights  Bureau 

Montana  Department  of  State  Lands  Montana 

Montana  Department  of  Transportation 

Montana  Environmental  Information  Center 

Montana  Governor,  Natural  Resource  Policy  Advisor 

Montana  Legislature,  Legislative  Environmental  Policy  Office 

Montana  Public  Service  Commission 

Montana  State  Historic  Preservation  Officer 

State  of  Wyoming  DEQ/LQD 

Wypming  Department  of  Public  Lands  and  Farm  Loans 
Wyoming  Conservation  Commission 
Wyoming  Department  of  Agriculture 

Wyoming  Department  Of  Commerce  and  Cultural  Resources  Division  Of  Parks 

Wyoming  DEQ,  Water  Quality  Division 

Wyoming  Federal  Land  Policy  Office 

Wyoming  Game  and  Fish  Department 

Wyoming  Governor  - Planning  Coordinator 

Wyoming  Governor  - Farm  Loan  Office 

Wyoming  Oil  and  Gas  Conservation  Commission 

Wyoming  Public  Lands  Council 

Wyoming  State  Engineer 

Wyoming  State  Historic  Preservation  Officer 

Wyoming  State  Legislature  - Senator  Hawks 

Wyoming  Transportation  Department 


County  and  Local  Agencies 

Big  Horn  County  Weed  and  Pest  Control 
Big  Horn  County  Commissioners 
Campbell  County  Commissioners 
Campbell  County  Economic  development 
Carbon  County  Board  of  Commissioners 
Choteau  County  Board  of  Commissioners 
City  of  Gillette 

Fremont  County  Commissioners 

Fergus  County  Board  of  Commissioners 

Golden  Valley  County  Board  of  Commissioners 

Greybull  Chamber  of  Commerce 

Hill  County  Board  of  Commissioners 

Hot  Springs  County  Commissioners 

Hot  Springs  County  Weed  and  Pest  Control 

Hot  Springs  Conservation  District 

Mayor  of  Basin 

Mayor  of  Casper 

Mayor  of  Cody 

Mayor  of  Cowley 

Mayor  of  Deaver 

Mayor  of  Frannie 

Mayor  of  Greybull 


Mayor  of  Kirby 

Mayor  of  Lovell 

Mayor  of  Manderson 

Mayor  of  Ten  Sleep 

Mayor  of  Thermopolis 

Mayor  of  Worland 

Meeteetse  Conservation  District 

Natrona  County  Commissioners 

Nowood/Washakie  Conservation  District 

Lovell  Chamber  of  Commerce 

Park  County  Commissioners 

Park  County  Weed  and  Pest  Control 

Shoshone  Conservation  District 

South  Big  Horn  Conservation  District 

Stillwater  County  Board  of  Commissioners 

Thermopolis  Chamber  of  Commerce 

Yellowstone  County  Board  of  Commissioners 

Washakie  County  Weed  and  Pest  Control 

Washakie  Conservation  District 

Washakie  County  Commissioners 

Weston  County  Commissioner 

Wheatland  County  Board  of  Commissioners 

Wind  River  Tax  Commission,  Ft.  Washakie  WY 

Worland  Chamber  of  Commerce 


Native  American  Organizations 

Arapahoe  Business  Council 
Arapahoe  Tribal  Council 
Chippewa  Cree  Tribal  Council 
Crow  Tribal  Administration 
Flathead  Culture  Committee 
Fort  Belknap  Indian  Tribes 
Northern  Cheyenne  Cultural  Committee 
Shoshone  Business  Council 

Educational 

Big  Horn  County  Library 
Greybull  Public  Library 
Hot  Springs  County  Library 
Johnson  County  Library 
Lovell  Library 
Park  County  Library 
Powell  Public  Library 
Ten  Sleep  Public  Library 

Companies 

Agnew-Sullivan  Inc. 

Altamont  Gas  Transmission  Company 
Amoco  Production  Company 
Anderson  Environmental  Consulting 
Archaeological  Services  - WWC 
Barlow  and  Haun  Inc. 

Barnard  Construction 
Bates  Enterprises 


Bass  Enterprises 

Belle  Fourche  Pipeline  Company 
Best  Alfalfa  Hay 
Buckskin  Butte  Ranch 
Burlington  Northern  Railroad 
Cenex  Pipeline 
Centennial  Civil  Engineers 
Chevron  USA  Production  Company 
Crysen  Refining  Inc. 

Dames  and  Moore 

Dellos  Farms 

Eight  Eight  Oil  Company 

Energy  Analysts  International,  Inc. 

Express  Pipeline 
Exxon  Company  USA 
FB&D  Technologies  Inc. 

Florentine  Exploration  and  Production  Inc. 
Flying  J 

Frontier  Oil  Corporation 
Geyer  Farm 

Hanover  Irrigation  District 
Home  Oil  Company 
Interprovincial  Pipeline 
Julander  Energy  Company 
Kennedy  Oil  Company 
Knight  and  Masar 
Lecthold  OK  Ranch 
Lincoln  Farms  Inc. 

Linnel,  Newhall,  Martin  P.C. 

Local  400  - Operating  Engineers  Union 

Marathon  Oil  Company 

Maurice  W.  Brown,  O&G  Division 

Merit  Energy  Company 

M&K  Oil  Company 

Montana  Power  Company 

Montana  Rail  Link 

Morrison-Maierle  Environmental  Corporation 
Nance  Petroleum  Company 
Nutting  Ranch 

Pacific  Power  and  Light  Company 
Petroleum  Inc. 

Petroleum  Information  Corporation 
Phillips  Petroleum  Company 
Phoenix  Production  Company 
Pine  Mountain  Ranch 
Prenalta  Corporation 
Purves  Environmental 
Ralph  Wortham  Construction 
Rim  Operation  Inc. 

TIC 

Triple  E Inc. 

Tri-State  G&T 

US  West  Communications 

Unicom  Drilling  Inc. 

Unifield  Engineering 
Vande  Sande  Brothers 
Virgelle  Mercantile 
Wagner,  P.C. 

Welsh  Land  and  Cattle 

Williston  Basin  Interstate  Pipeline  Company 


Wodrich  Ranch  Inc. 

Wyo-Ben  Inc. 

Van  Camp,  West,  Hayes  and  Meacham 
2B  Land  and  Livestock  Company  Inc. 


Organizations 

Arapaho  Business  Council 
Carpenters  and  Joiners  of  America 
Hotline  Energy  Reports 
Intermountain  Conservation  District 
IPAMS  - Independent  Petroleum  Producers 
Montana  Association  of  Conservation  District 
Montana  Audobon  Council 
Montana  River  Action  Network 
National  Wildlife  Federation 
Petroleum  Association  of  Wyoming 
Petroleum  Information  Corporation 
Public  Lands  Council 
Rocky  Mountain  Ecosystem  Coalition 
Rocky  Mountain  Oil  and  Gas  Association 
Science  Technology  and  Energy  Authority 
Sierra  Club,  Montana  Chapter 
Speak  Up  for  Wildlife  Federation 
Wildlife  Society,  Wyoming  Chapter 
Wind  River  Multiple  Use  Advocates 
Wyoming  Archaeological  Society 
Wyoming  Heritage  Foundation 
Wyoming  Independent  Producers  Association 
Wyoming  Multiple  Use  Coalition 
Wyoming  Outdoor  Council 

Individuals 

Adams,  Charles 
Addington,  Antoinette 
Bahn,  J.W. 

Baker,  Mary  J. 

Barker,  David  K. 

Barto,  Jim 
Bassett,  Carl  L. 

Bauer,  Joe 
Behrens,  Muriel 
Benson,  Scott 
Birkhimer,  Mary  Lou 
Blank,  Michael  D. 

Booth,  Elvin  L. 

Bouchard,  Cecil  E. 

Brabec,  Dennis 
Bradbrook,  Bob 
Brown,  Lee  A. 

Brown,  Wyo  J. 

Bruner,  R.  J. 

Buchanan,  Neil  and  Duncan 
Burton,  Robert  O. 

Butcher,  Rich 
Capanella,  John  D. 

Carroll,  Debra 


Chiropolis,  Mike 
Christofferson,  Neil  R. 
Clark,  Clair  0. 

Collius,  Jerry  W. 
Copeland,  Dona  C. 

Croft,  Tom 
Cronin,  Steve 
Cubbon,  John  R. 

Curran,  Michael 
Daniels,  Steve 
DeSaveur,  Jim 
Doerr,  Alvin 
Dufour,  W.  P. 

Eason,  Rick 
Ellis,  Dave 
Eskeli,  Diana  L. 

Faulkner,  Thomas  E. 
Franklin,  Andrew  A. 
Fulton,  Richard 
Gerky,  Edith  and  George 
Geile,  Patrick  T. 

Getts,  Ruth 
Geyer,  Gary 
Goldy,  gladys 
Gort,  Lillian  E. 

Grewell,  Eunice  C. 

Ham  an,  Dan 
Hand,  Jim 
Hayes,  R.  Brent 
Hedges,  Gary 
Hicks,  Kathryn 
Hilton,  Blanche  I. 
Hodgson,  Brian  A. 
Hombeck,  Garry 
Icenogle,  Joseph  C. 
Jamison,  Mike 
Johnson,  Archie 
Kezerle,  D.  J. 

Lake,  Dixie 
Lewis,  Gary  M. 

Linker,  Dave 
Lumburdt,  Larry 
Lunds,  Arnold 
Lynn,  Herb  and  Jean 
Main,  Clifford  C. 
Manwaler,  William 
Marcum,  Marilyn  J. 
McFarland,  Jay  A. 

Mees,  Robert  A. 

Mees,  Virginia 
Meyer,  Jay 

Miller,  Daniel  and  Ellen 
Monnette,  Nancy 
Moore,  Phillip  E. 

Motch,  Michael  S. 

Pence,  Heather 
Peters,  Russell 
Petronis,  Michael 
Pipp,  Michael 
Playhar,  Vince 


Puetman,  Sandy 
Qualls,  Fredell  M. 
Richerson,  David 
Roberts,,  Kerry  S. 

Roggow,  Gary 
Runes,  Joel 
Sandry,  Donna  K. 

Schoeber,  Vicki 
Schuster,  Larry 
Skinner,  Terry  K. 

Smith,  Grant  and  Jena 
Smith,  Michael  and  Colleen 
Smith,  Thomas  B. 

Snelling,  R.  D. 

Steele,  Kenneth  K. 

Stevison,  Donna  M. 
Vanaman,  J.  A. 

Wagner,  Larry  and  Rita 
Weppler,  Dan 
Wilde,  Tom  and  Lynn 
Wilson,  Mary 
Wimmler,  James  W. 

Wise,  Lyle  R. 

Wolf,  Christine 
Woods,  John  R. 

Woods,  Marcelyn  E. 

Yancer,  Phillip  O. 

Ziehl,  Terence  R. 

Media 

Associated  Press 
Bear  Paw  Sentinel 
Billings  Gazette 
Casper  Star  Tribune 
Havre  News 
Lewistown  News 
Public  Lands  News 
Oil  and  Gas  Journal 
Western  Oil  World 
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Montana  has  many  pipeline  environmental  problems  at  the  moment.  They  are 
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Agnew-Sullivan  Incorporated 

Poll  Ottice  00a  1152  Thgrmopolil  Wyoming  82443 
T«l«phon«  13071  884-3315 


"3 


C4 


<S) 


c 

o 

U 


c 

o 

CL 


CC  a. 


in 

cn 

o> 


Q. 

© 

(/) 


© 


T3  Q 


co  5 
O) 

o 


o 

<N 

oo 

O) 

c 

E 

o 


' CD 


cn 
: § 


c ~o 

O C 

D 2 

l. 

kJ  o 

5 $ 


O o 
0.  § 


c = 

5 i 


•5  Q 
2 ^ T3 

Sis 

(J  O) 

2 Q- 

S?l 

a?  “ 


o — 

$ I 


!&l 

o O Q 
> n C 

poo 


‘A 

© (A 

| E 

£ £ 

< o 

-u  • 
2r  » -o 
« <o  2 


O) 

O 


0) 

Q 


^ § 

c <0 

c § 
o _ 

u <A 
© 

2 § 


> 3 
.•C  O 


4)  • T3 

£ C C 

O | « 

•"  C > 
♦-  ® (0 
«J  T U 

-Cm® 

- S.T3 

S 3 -a 

S • £ 


co  0) 


s <0  « 

_ 05 

CT)  c — 
C r-  © 


^ -Q 

<o  35 

o </> 
% & 
2 -o 
a c 
© 


® c 

II 


; -o 

2 C 4 

i 1 * -£ 

! E = S' 

! O O « 

i Ol  'o 

i 0)  c 

I = E s 

! 8.  % CL 

1 a > ai 
“>  £ 
Id  O L 
S _*  d 
Q.  u)  > 
X <0  P 
Him  O 


■ C S 

_ in  • — 


T3  Q 
c Q- 

® o 
&“ 
c *? 

— CNI 
c > . 

«>  E 


<2  cn  o 

< e 

n pi 

If 

2 a 

CL  CO 


m ? © .b= 
® 2" 
• S c 
a>  ® 

a 3 

5-  S’ 
J3 
i—  S 


if 

S § 


>•  « - 


?a 
E .2 

(A 

$ 

"© 

c 

> 

© 

U 

© 

a. 

(/) 

o 

8 §- 
O ^© 

o> 

_c 

Q. 

O £ 
> ^ 

§ ^ 

C 

© 

u 

o 

■6 

“O 

© 

-C 

I 

jj 

(/) 

O 

* 2 

c 

T5 

c 

rai  ** 

I 

« n 

o 

© 

(A 

© 

% £ 

: a 

T3  ^ 

2 c 
0 © 


co  t: 

^ 2 
O TJ 
— C 
_ © 
U -C 
® 

a o 
a.  — 
o -v 


</>  w 
(O  «- 
-C  — 
O) 

® c 

? *D 
2 c 
c c: 
® 

2 o 

® C 


i|o 

§■**  T3 

? c 2 

m ® 2 

> £ o> 

^ 3 © 
?C 


® k. 

-C  © 


O £ a 

= 

3 2 
■0^0 

S gf 

■Si  2 

CL  -q 


O ® § 
© O "O 

■o  E « 
2 ® 
» •§  ■« 
5 - CL 

? • a 


H X 

c 2 
<0 

U > 
»_  c 

?E 

_>  o 

Q.  © 
§■£ 
“ * 
«/)  <2 
*>•  Q 
“ © 

^ 8 


« Q 

- i 3 £ 05 


a ® 
o 5 
£ ^ 

> g 
C ® 

O P 


£ O 
c « 

8 5 


w O O 


(A  • 

- © 
lO  CD  : 

cn  __  . 
a>  £ • 
«-  o 

c 1 < 
— O)  1 
CD 


© w 
O (A 

E 05 
a.  c 


^ * f 

^ ® E 

x:  T3 
t:  a (A 


P c y 5 ? £ s 5 S 


S « £ q.  ?- 


® in 
<u  c 

® | 
® O 

£ u 


m <o 

S -a  « 
12  1 
Su  ° 
S.  £ | 

; ; o 


« > 

■§  s 

« s 

l£ 

O «a 

— (A 

££ 
c o 
© ~ 

© © 
c © 

© (A 

a «- 
E c 
o o 
o -a 


© 

m 73 
© > 
-a  > 

t: 

T3  C 

c 
© 


o 
E 
E 

^ 3 
C 


co  -L_  »_ 
3 © 

O .?  v 

y cd  © 
© ^ 
© t: 

-C  _ 


1 £ 


O <A  © 

S.W  I ° 

a)  2 o - 

c E © 

13  £ r= 


_©  > 
&5 


~ o > 


£ ^ U 


5 <J 
i o 


e S 

o|  « 
>*  2 © 
S-  o£ 


o © 
tti 


'o  5 cn 
S'  c 2 

5 (A  h- 

“«S  S 

3 > « 
O ~ -C 


E 

E 

E 

u5 

< 


enclosing  a copy  of  the  letter  I recently  sent  to  our  congressional 


Agnowtultlvan  Incorporated 

AMlOtticaSoa  MU  Ihomopeta.  Wyoming |]«4] 


< 


E 

o 

£. 


a 

a. 


i : 5 § 

c S . a 

• • -5  * 

• 3 I 

a n 2 


c 

S.  <= 


C K 


• -3  2 | o 
- ° ; 
Ilf- J 

- 5.  ® c 

<|e|8 

ft  3 fe 

2 || | o > 
If C 5 

• Q.-  -C  _ • 

•i  S,  *2 
-S  • I s I °- 

"®  5 • u • 5 

• r=!^ 

j-a|52 
| 5 £ * . s 

1 § ?--s! 

2 ° § £ 5-  o 

2 3 C •.  • 

S.  ® "0  c m jc. 

• i i •* 

-SrEiE 

° E at  • m 2 


3,  « O 3 a 

o e ii 

jt  > 


• • — > m 

•o  - • = o 

• • c S m 

• 5 S SJ 

5 £■  2 •» 


1 * 

E o 


-C  £ 2 * "6  _ 

— 5 5 5 tj  5 

«•  2 . C -D 


o>  • " >•  • • 

= Hi?5 

: o s §-2  o 
3-o  o.  « JE  a 


CO 


T3  — 


Thorn**  A Sullivan. 
Ind*p*nd*nl  Oil  Producer 


DEPARTMENT  OF  THE  ARMY 

corps  of  engineers  omama  district 
£15  NORTH  i?Tm  street 
CMAHA  NEBRASKA  6810E-4978 


Q. 

\J 

JZ 

o 


E 

V 

Q. 

o 


fr 

o 

U 


o 

U 


3 — 

>N  U 

5 

% 9- 
jz  3 

f—  Q. 


s 


u 

<u 

-Q 

0 

Q) 

4-> 

a 

a) 

CO 


> 

o 

O' 

c 

•H 

c 

c 

a 


4) 

c 

ai  a) 
a u 

4)  H 
D"M 
A J <44 

c o 

AJ 

S 4> 

u 

TJ  TJ  -rt 

u c u 

At  « 4-> 

out 

O'  -rt 
OHQ 
0 

c TJ 
0 3 C 
Q AJ  (0 

01  rrt 

>J  s s 

£ m 2 


IN 

OO 

O' 

C 

-rt 

a 

at  o 
<h  >» 
h 2 

X - 

0 -o 

BQ  C 
< 

• rrt 

^ S 

0.  2 


<«A  at 
o c 


O' 

c 


« lll-R 


•rt  4>  .Q  3 
MH  C 0 
3 # O H rl  . 

aiHH  fl 
0>-rt  -HOC 
C a,  -3  4-14) 

•HU)  —I 

S <0  O'  4)  4) 


. C 
O 4)  -H 
<44  44  H 

•5  8* 

u a 
in 
at  4)  C 
at  jc 

<H  4-> 


_ _ 4) 
U £ I 


)4  3 

O 4)  O • 

U) 

44  <44  0 4) 

3 0 0 0 

O 44  -rt 
0 <44  <44 
— ' B 4->  <44 

' 2 CO  O TJ  O 
O 4)  M 14  4)  4) 

n -H  W 144  AE  C > 
> Q H -H  U 
4J  4)  4)  H At 


(A  U 

i>  o c 

34)  « 

< a 

O'  4> 
<44  C U 
O -rt  A> 
4)  4J 


03  A 
rrt  o 
O 3 
C O 
3 
4) 


4>  4) 


3 
u)  O' 
AI  4) 
0£ 


TJ 

Jrt 

AJ 

<0 

O' 

O 


O' 

- - _ c o< 

44  4)  (/)  At  --H  C 

4)  4)  O O'  4>  -rt 

4J  X *j  4)  C AJ  a 

4J  u oa  -h  -h  o 
4)  >,  a>  a)  a > 

-H  o a ai  C 2 

C B • 4)  4) 

44  4)  m in  a a.  « 

3 O'  at  4) 

O AJ  rt  O'  U>  O'  C 

>4  44  AJ  H -H  c £3 

4)  4)  J3  H 4) 

•a  a)  c -a)  c > 

4)  C 4)  44  44  4) 

> H B 4)  TJ  41  JS 

•H  C JQ  C O CJ 

41  O'  O B 4)  c 

U C b 41  41  O T) 

41  H H 4 4)  O 

44  a > a aj 

O C 4) 

4)  a w co  oaj 

x a a)  c 

3 4 ) n 4) 

<44  <H  4)  a 

4)  10  H i 

A 44  C A - 

4)  Q 0 AJ 


U) 


O 


0 

r- 

<o 

<£> 

1 

tT 

•T 


c 

AJ 

41 

*3 


U 

o 


& 

o 

4i 

0 


0 

a 

0 

4) 

a 

o 

X 


m 

4)  n 4) 
o -H  10 

-a  3 

4)  AJ 
O'-H  o 

c a 4)  o 


3-Hgji 
iH  4) 

H rt  Q,  14  41 
<H  -H  4)  44 

AJ  44  -r  > O 
TJ  O -H  144 
V « 4) 

« rrt  44 

TJ  AJ  O -rt  4) 

•rt  C C 44  43 
>0  3 £i 

O -rt  - O 
)4  4)  4)  U) 

a o i4  to  • 

41  O -rt  TJ 
TJ  44  <44  SC  4) 

41  -rt  4)  X) 

44  Q 44  4) 

•rt  4)  J3  4) 

3 £3  4)  £3 

O’  • 4)  4) 

4)  44  C 

44  41  — O 3 

4)  i-l  O 

4)  AJ  AJ  4)  <rt 

£3  2 -4  0 4) 

44  4)  XI 
<rt  A3  4)  <44 
rrt  O' 4->  <44  i-l 
•rt  -rt  AJ  AJ  rrt 

3 43  a 4)  • 

O 3 TJ 

4)  >.<44  c 4) 

•rt  44  O 4)  TJ 

SAJ  4)  U 4) 

C 41  X At  4) 

4)  -rt  O'  rrt  c 


a-o  44 
44  AJ 

0 O £3 
2 U 

4)  <0 

1 > -rt 
O T3 

W XI 


a 

r-l  (0 

rt  4)  *rt 
3 M 
AJ  41 
4)  4>  -rt 

44  a 

4)  TJ  44 


4) 

O 

4) 

AJ  CO 


I 

C 

4) 

a 

o 

44 

o 

<44 


TJ 

C 

4 <Q 
I • 
><f 
At  O 


44 

SB 


AJ  4)  C 
4)  a 4>  0 

TJ  rt  AJ  -rt 
4)  £3  TJ  3 4J 
44  AJ  4)  O 
•rt  O'  O'  4)  4) 
3 -rt  TJ  rrt  CO 
O’  > 4)  J3 
a)  aj  44  aj  £3 

44  C TJ  O' 4) 
•rt  0 

4)  c <44  > ja 

xa  o o <o 

C 44 

rrt  >,  4)  4) 

rrt  rrt  O'  AJ  > 

•rt  a 44  o 
3 a <o  c o 
AJ  JC  o 

4»  O rrt 

•rt  4)  CO  4*  rrt 

5 0 -rt  O -rt 

C TJ  4)  3 

4)  *44 

a 10  A)  <44  4) 

4)  <0 

rt  o £ 

AJ  TJ  41 

3 O 

tj  <n  ja 


> rtfc  4) 

•rt  xa 

TJ  4) 

C TJ  rrt 


4)  At  <0  £3  rrt  4) 

H 3 a 

4)  4)  O 

O > 3 0 

AJ  rrt  . rrt 

rrt  0 TJ  Xd 

a > 4)  44  c 

C 44  O 0 

10  -rt 

« 

at 

V C U 


4)  4)  TJ  4) 

3 « fi£  « 

U 3 OHIO 


4) 

> 

• AJ 
><  £3 
TJ  rrt 
4)  a >i 
44  a-< 

4)  AJ  XI 
4)  O'  AJ 

xa  c >ja 

AJ  AJ  O 

><  tj  a 44 


(0  Jrt 

(0  o 

o 

a to 

4) 


a co 
to 
4) 

o 
o 

44 

a 


eg 

AJ  4) 

a 

4) 

> rrt  . 

AJ  AJ  C 

£3  3 O 

TJ  -rt 
rt  rrt  rrt  -rt  4> 

3 *rt  rrt  > AJ 

1 C 3 -rt  -rt  N 

O 3 TJ  -rt 
4rtj  -rt  4)  C 44 

4)  4)  44  Jrt-H  o 

> AJ  4)  4)  xa 

rt  2 J3  -rt  4)  4> 

£-•  > JC  3 
•rt  4J  AJ 

4) 

TJ  • O -O 

0 CO  <0  4)  rt 

£3  3*  44 

4)  AJ  4)  O C 

4)  3 JC  Art  O 

a U 4)  4)  -rt 


a rrt 

44  -rt 

4)  3 

a 

4> 

>4 *H  41  -rt  4J 
AJ  4)  TJ  -rt 
B 44  -rt  - 0 
4)  3 CO  44 

4)  a c a 41 

•H  o o <Q  a 

B 44  -rt  TJ 

44  a 4)  44  rrt 

4)  AJ  4)  IQ 

auz«4  3 

•rt  4rt  TJ 

rrt  44  <0  O -rt 
AJ  O O > 

3 4-1  rrt  *rt 

TJ  CO  AI  44  TJ 
•rt  -rt  0 O C 
> 33  ‘rt  r4 
•rt  C TJ 

TJ  O H £3  41 
C C B AJ  43 
M 4) 

4)  4)  CO 

5 44  44  C 44 
AJ  AJ  0 4) 

•rt  TJ 
I 4)  CO  CO  C 
44  4)  44  3 

44  4 U 41 
4)  £3  AJ  > TJ 
a-rt  4) 
a ■o  n 


cs 


TJ 

c 

• AJ 
TJ 

4)  CO 
44  4) 


4)  44 
44  O 
AJ  £3 


41  3 
44  <0 
4) 

guSJS 

S'  &<44  O 

44  (0  H 4) 


0 

4J 

4) 

> 

AJ 

JS 


> 

a 

o 

u 


o 

4)  4)  4T 
XI  C.  4) 

4)  C CO 

O 4) 

C -rt  JZ 

M 4)  E- 

U 
4) 

CO  • 

> 10  • 

•O  < "O  IN 

r-l  AJ  C rt 

i— 4 4)  AJ  =tfc 

•rt  44  • rrt 

3 rrt  TJ  4J  4) 

AJ  4)  4)  -rt 

CO  4)  3 B 
O'  C 4)  44 

C 4)  -rt  c 4) 

■rt  4)  a -re  a 

co  xa  xa 

CO  3 CO  4) 

O 4)  « 4ITJ 
44  - £3  -H 

O C £3  -rt  3 
4)  4)  rrt  C 
TJ  > 4)  41  0 

c aj  xa  a-ri 

fl  £3  -rt  4J 

rrt  4)  a At 
4)  >1  > 2 

4)  4)  AJ  TJ 
3 £3  £3  4)  44 
4)  -rt  4) 

44  CO  4i  TJ 
O <44  C 3 C 

•rt  o xa  3 

>.  -rt 

AJ  TJ  4)  44  TJ 
3 4)  AJ  0 4) 

44  -rt  4)  <44  N 
41  <44  C -rt 

4)  ’rt  -rt  *0  44 
AJ  4J  rrt  41  O 
3 C 4)  44  £3 
4)  TJ  -rt  4) 

44  TJ  3 3 

4)  -rt  -O  O'  AJ 
£3  C 4) 

4J  TJ  AJ  44  01 
0 C rt4  44  * 

IQ  4)  CO  AJ  r«- 

>.  4)  -rt  TJ 

5TJ  3 > 4) 

4)  4)  rrt  ifl 

4J  I rrt  o 

<Q  4)  ■ IQ  rrt 

y co  C 3 o 

O AJ  41  Ifl  C 

ri  a a 3 4) 


© 


0 

0 

JS 

10 


a 

L. 

01 

0* 

0 

TJ 

•H 

* 

c 

o 


a X ' 'H  5 tfl  * U >,  M W >,  0 tf) 

o c*h  a'o  8)  a o n ® Ain  oi-H  io 

•H  HH  H U H H H £ -H  i)  g Q) 

W*D  ^ a3  i3-H  tt  il*H  AJ  L(  (Q  4J 


0 3 

CT*  rH 

L<  u 

c c 
x -h 
o 

to 


O'  ffl  >H  — I -H  Jj  O 10  JJ  -H 

C ><-h  U JJ  > > CU(/) 

rc-i  u4)-ho)(oo  jj 

r ^ O H O'  a *rt  ® 

o CHmuogEji 

W'fflfflJJtOCofflPjJ 

2 3 tj  *jtj  ® « £ 7 ^ 

E 0 C 0 C TJ  U **  ffl  J=  ffl 

® ffl  to  flS-o-ja3 

= w ® S’ 

-i-i,  « 'w0U*?>’® 

55-c 

..  ® t0aTJ"HM.5e-w 

■h--^-Ucl  c U'O'1  0 U 


tn 
a 

•h 


u 

< 


•a 

at 


3 

<1 


rH  -C  ' 

JJ  _ 

3 T3  G O 

«-5  ° 

ko  rH 

OT*  c 

*J  > >t  0 

2 -*J  -H 

? a_  „ 


ko  a 
3 TJ 


a>’£»'So>i»“c 

C * 9~* 


c " 
« u 

0 


c 

r>  io  O 11  ^ *-  c 

C -H  JJ  0 


<0  qj 

0 -H  - - 
M75  ® >1“^ 

&-.55S5® 

• •S-fiSS-SSi0 


JC  JJ 

S 3 « 
® '5 

c w " 
•H  >■ 
tr»  (0  m 
, c tj  ® 

U U JJ 

« o « 

c 4J  CO  JJ 
5 UrtW 

5 

° U O tJ 
JJ  JJ  0) 

j-  w jj 

_ •W  CL-h 

0 p.  v 3 C 

D 

« o> 

h-5  ® 


ffl  T3  W C to  • C 

£ i-H  10  O .*  ® -H 

" 3 ® a c c 

3 ffl  *H  |n 

■st- 

>t  ffl  ^ . 

rH  ® JJ 

® ko -I'd 

jj  jj  ^ e 

<0  to  ij 


;J  ° u 

■ft  J=  X 

u toil) 

3 

>J  £ 

JJ  U 
tfl  c • 

c •!£ 


O U o 

O JJ  C TJ  — 3 
"»  ...  « 

5 ® 
« £ 


n ® ® 
P ® kJ  g 
JJ  JC  JJ  g 
>,*  -H 

U u,  ® 
fl  0 J= 

to  U JJ 
to  - 

g " g 

®"2 
= 0 £ 


O O 


to  _ 

a)  <m  c 

a o ° 
to  o —1 

<o  ° C JJ  JJ 

® ^ o u 0 

>H  ~H  ffl  ffl 

« _ JJ  to  to 
TJ  qi  — 
ffl  „ 

s^"5 

2*g  ® 


(A  , 


co  u )L  ^ a 


U TJ 


•O  " 3 

•c  ® . 
® « s 
■Q 

jj 

£ 0 
0 3 
U 


to 


(0  ~ 

tJ 

3 « 


to  “ J?  ® 

S' « e a « ai 

rJJ  5 aoj=J2  j= 

B to  1!  u jj  3 mjj^Z! 

2^  S S'?  «o^§h  o 
J J U *•  o,g  * u 

*>  b-w^TiJ 


tfl 

u 
to  a) 


E ^ T3 

3 . r-t  C 

E \0  *H  ® 

-•  O -H  ■ ; 
c a tfl  a ® 

■H  0 Q,  3 C ^ 

E jj  0 


fc-  a to 

JJ  _ c 9-  2 W 


jj  j<  j< 

Dl  O tq 
to  JJ 
•fl  C 

^ *H 

w u 

Hon 

UJ  C 
to 


u J= 

3 ** 


UJJ  0 
o 


w 0 
I <w 


® ^ 
„ jC  « 

§** 


c 
0 

U Ij 

S“ 

•H 

JJ  t) 

u c 
3 .-( 

U H . — 

-~t  JJ  0)  <0  tj 

to  <™t  to  a o 

•■J  >H  C -H  <M 

u « 0 a ii  >tj>3£  > 
01  Jj  O 3®UEU® 
JJJJ®  b1  C ® 6 *H  3 

!03U)j-h-hCOj:O 
e 0 aoHH  tt)  )£ 


S'- 

S* 3 

* to 
® 
tn  u 


>1  hj 
^ 3 
10 

U tu 

a° 

at  E 
u O ® to 
0)  41  JJ  0) 
01  jj  to  u 

kt  It)  JMU  « 
J3  E C O 

JJ  ® a) 

a >j  t3  j- 

- K o H 


® (U  ^ O < 3 

55-f=4,J  >^-h 


0 n 
4J  to  3 ® 

■S  c-o  O 

r,  to  ® E 


> « ° ■£  -5 

o j:  • s °’24J'W  u u 

gac(0'o«„jj0S 

‘ij  « 0 uafl>,a. 

® “d  w ®jC  J3  ® 

rH  * 0 4J  ^ -H  W4J  Q)  4J 

•°  10  TJJCtO 

O U -rJJ'OBjJ.rJ 

'•H'oij'fct))(iitn  kj 

>jC  w «tj  utj  a 
• O -H  ® c Q 
to  ® > a ® 
#3  o to  jj  a 
u -h  kj  -w  x a 
to  to  O.T3  W to 


B 4J  H kl 

.5  ® ‘H 

rt  J*/ 

® C O J3 

•°M5 

JJ  JJ 

tfl  • a,  tn 

3 ® n 3 
E C •“  E 


* ®-H 
5 

333 

S8- 

kj  g to 

tfl  — 1 
C T3 
O ffl  ® 
U N C 


TIh  >, 

0)  <-H  r-« 

-Q  >*«  *H  (0 

4J  (TJ  *H 
3 *H  Vh  U 
XJ  rH  0 d> 
W *H  C 4J 

•H  AJ  QJ 

T3  3 cr«  e 


XI 

<0  1) 

4J  i. 


. «J 


•*j  ® "1 

a jj 
e to  ® 

O 3 jC 
U E H 


» JJ 
tO  -H 
C E 
0 kj 
•H  01 

jj  a 

*H 

•n  ® 

C 03 
0 -H 
u 3 
c 

-I  o 

(0  -H 
kj  JJ 

® to 
c z 
® 

0>  ® 
JS 
D'-kJ 

•Su 

5 „° 

O ’♦J 

rH  «C 

0 jj 

JJ  "H 
3 

« _ 
jC  T3 
H ® 


jj  ja 

•H  ** 


•• 
E TJ 
O —< 
U 

to 


® > 


(0  to 
3 E 
E ® 
U 

ffl'  O 


XI 

to  c 

u 0 


a to 
a n 

l>  10  -H 
— ij 

a)  0 
ij  j= 
01  jj 
£ 3 
3 ffl 


C 

10 

£ 

JJ 

ffl 

U 

o 

E 

® 

to 

3 

10 

u 

N 

to 

E 

>1 

JJ 


JJ 

S c 

« O 

A 

z " 
z to 

O' 


: > 

to 

c 


c 

o 

JJ 

o 

a 

<u 

tu 

ai 


rj  ffl 
tfl 
kj 
ffl 
> 
TI 
10 


pH  ffl 
rH  O 
-H  C 

0h  to 

C 
kj  ® 


U tr» 
3 C 
U *H 
4-»  *T3 
W 3 

rH 

< *H 


W’O 
ffl  ffl 
t)  C 
C-H 
to  to 
c jj 
ffl  c 

JJ  -H 
C (0 


kj 

V 

a . 

S >> 

a to 


— o 


to  xi 

£ 3 

to  a 


TJ  ffl  TJ  JJ 

c > c tn 

10  -H  (0  ffl 


c U 

□ ffl 
•H  1M 


kj 
O 10 


OJ  to  ffl 
ffl 

TJ 

ffl  ffl 
c tfl  £ 

•H  0 *J 

a 

X 

ffl  -kJ 
to 


10 

•r<  TJ 
kj  ffl 

0-5^ 

a^  10  ffl 
a.S  tj  ^ 

<B  CM 

® rH 


vJQ 
C ® 
O JJ 

-ri  10 


TJ  3 , 
ffl  U 
tfl  JJ  ‘ 
3 tfl 

ffl  8 
-Q 

ai 


« 


TJ.Q 


10 


C 

O XI 

O ~t  tfl  • 
kj  JJ  3 ® 
*H  g 4J 
C TJ  10 
O C TJ 
o o tn 

O rH  ffl 


c o>-h  XI 
~ O ClH  l« 
n -H  — t (J 

— JJ  JJ  -rt 

10  10  kj  JJ 
JJ  kj  ffl  o 
rH  ffl  JC  ffl 
-h  ajj  ij 

to  o o a 


>.  w 01  0 

rH  3 JJ  JJ 

O (0 


O' 


51 


0 c 

•H  0J 
Jj  O' 

C -H 
(TJ  *0 
X C 

W -H 
X)  rH 
3 0)  (TJ 
1/1  <w  E 

•H  U 
>■0  rH  O 

(TJ  C 

E O 

-H  JC 
>T  XJ  u 
JJ  (TJ  -H 
•H  3 £ 

> cr  3 

•H  (TJ 
4J  W 
U ^ QJ 
(TJ  O -H 

u 

0 W 0) 

2 0 a ^ 

-h  to  .2 

o 2 
ffl  11  U 

a tn  S 

tfl  o 
£ 

ffl  jj  ffl 
tfl  ^ 
O Ot-kJ 
£ C 
•H  tfl 
TJ  tfl 
OH  3 ffl 

O ^ rH 
U C 
JJ  C 3 
C *H 
0 

a * 
v >, 

> TJ 

o o 

E -Q 

H 


(1) 


E 

0J 

>T  W 

H O 

h a 
u 
3 
a 

>i 

u 

(TJ 

E 

•H 

a 

w 

>1 

XJ 


(TJ 
0 
Li 

(TJ  • 
Li 
0 

0 0 0 4j 

£ -kJ  -C  to 

JJ  ffl  JJ  5 

■»  JJ  £ TJ 

w a ffl  o'  c 
3 £ 3 3 
kj  JJ  o O 
in  l,  a 
•h  o £ e 

TJ  JJ  JJ  -H 


® rH 

Jj  >1  4) 

i3  *H 

« x x 

0 

3 X 

AJ  w 

6 73  . 

W 

4)  >1 

l 0) 

>173  JJ 

£ N 
•H 

JJ  73  _ 
■*  10  ^ 

in  e 

> ® 

7)  -H 

■J  r 2 

c C 

X 5 -O 

O 

0 J ® 

2 E 

in 

ffl  ..  c 

■ H C 

II 

£3 

X 

u <u 
0 JQ 
3 

4J 
AJ  «/) 

c o 
o>  e 
£ 

a w 

*H  dJ 

3 U 
cr  ^ 
ai  ^ 
*3 

>•  d> 

> E 

£ b 
~ 0) 
x: 


c 

J-N  O 


JC  ® 0 
c-  > -H 

H rtj  4J 

JC  -H 
TJ 

>.  c 
« 0 
E U 


0) 
u 
c 

<0 

1/1  .Q 

w *U  U 
d>  3 
U AJ 
<TJ  U1 

f— < ■ H 

aT3 


U T3 
•H  dJ 
* > 
a it 

E 0) 

•H  (/) 

<v 

>.  *4 

flj 

6 * 
S£ 


in 


4J 
10 
u 

« E x 
a.®  o> 
o*h 
M u 
w 

4J  XJ  ^ 

-H  2 c 

C -xj 

U 

0 X 
3 _ 
NX  X 


X 

C 

3 


•h  x-a 

> d<  c 

•h  c ® 

JJ.H 
U 73  O' 
« 3 C 

o o2 

2 c l# 
•h  -H 
X 


^ > W 

-H 

2, . > 

>i— i • 

—i  -n  in 

a a 

E Jl  lj 
OXO 

uwu 


. 73 
« C 
5 * 

IA 
O' 

-»T3  -H 
r*  V M 

~£)j 

QJ  V 
W A-> 
0)  (T3 
^ * 


^'5  '"J  W 0 >t*D  wo  E M 

52.2  2^«®J=-Qa>-Hco<y 
c o ffl  uj  ai  u 'Oai  imu 

«T!  li  t)  j iu  * m v J? 

OjiJ  0,41  m Q)  a o-H  c J J 73  73  r- 

TJC»Iu>iwiii 

^ I _ 73  > C C -h 

u 0 ^®"2S  = 

•H  «H  *H  *C  . 


5 6 

3 u 
73 

41  4) 

N X 
•H  JJ 
lj 

0 4)  W -o  U 


)-l  N 
0 


2,b2  ® -h  ^ X >,  ° 

fl  g*  ® „ 41  H C -H  w r 
n W . n « . ._|  V ii 


«A-|  C 
o *0 


”a“’  o a^-H  > x 
H 0 X V M 5 -H  C 

w fit  . . AI 


>,  ® *0  -w  4) 

Jt-«  4)  *|  >i  c 'H 
•H  ^ C 

> o ® ® x 2 ^ o 
•H  *J  OfO  5 3 c ° 

jj  C -W  ^ - - 

« 

nu.tj 

"•H  0-H 

r>  h 

JJ 


sji 

oi. 

u 
0 


M n 5 5 -y  W 


0 ' 


w 

■H  'O 


H)  ■ 
jj  n 


u J3 

■ 0 xj  +j  ^ P'S 


a> 

-c 

•O  JJ 

<u 

■u  c 
<J  o 

4) 

<W  ^ 

«-i  u 
it)  0 *J 

« s JJ 

„«Llja«-J3Cio 
^ o^r*it)'^‘‘^'^ 

41  ^ 41  O' 

^ 0 ®-H  . 

w JJ 

■C  « « y - ., 

* Jj  ■O  < JO  Jj  O 

jC  O O'JJ  C 

U*)£  r 4 

0 3 JJ 

3 -H  -H  M ,H  pH 

W 2 M-1  X)  4J 

41  ® O it)  4J  jc 

a<  t-i  o ,2*  -c  jc  w 

o o w »,  w 

XI  HH  _ ® H T3 

® ^’OJTWioc 
f^«o5 

— •-(  (J  >o  )H  u, 

® 3 C ® ® jj  jj  jj 

w C 41  W O'  >14J  -H  (J 

OJJ  O CHh  l » 

Tt  W S'  ® -H  6 O 1-1 

■u  h 0 T3  T3  Ij 
it)  X U C 0 4)  O 


O ® 

_ ® ♦'•S  „ 

u e -w  5 

® ® -a  ® * z 

^ - o 2 « 

o •<=  ^ 


■3  S 


4)  <M 
JC  W 


c 

i— t (0 
It) 

U 4) 
•H  O 
■U  -H 
•H  > 
)J  U 
U 4) 

. W 


_ 4) 

>i  D'ii  . 

HH  -H  )-l  _ 

E JJ  41  XI  g 
® 2 


C®*i 

r-  0 5 ’H 

C ^H  XJ  pH 

® JJ  _ T3 

® m ^ i-l 


„ * 2 
5„o 

® iM  in  T) 
? > c 4)  - 

2 2 H *H 
4i  x: 


c 

It) 

cii  a 
o,  in 
in  **“t 
u. 


< ”o  -a 

U 41  . 

n u in  . 

in  -h  4»  4i 

® M O'  • u 

•h  o c a -h 

171  O x:  hj  > 

0 41  41  JJ  43  4}  U 

Z 4)  Q.U  ISnofia:3£:-C® 
» uw  Kuo  Q,u  w m Hi  jj  ^ 


t{22  ^a-JUOU^OJCajgu 
^ in  U*H^  0 0 jC  ®X!  O fli 

^x,..h^.c£S522 

« w »i:  « 4)  otj'S- 

uox-H.'ijxii  J c ®a 
o, 


jj 

N C 
it)  * 3 
E O' 

C 


JC  jj 

5- 

JC 

3 


U 

o 
)j  JC 

^ 0 -y 
.t,  U 


u 

73  « j, 

c ® •y 
10  C 0 

•H  < 

' 0*  ^ 

in  c c 
41  w 0 


4J 


in 

3 -H  , 

10  > £ 
o w 


41  41 


JJ  C 
10  lj 

>,  ° 

<tH  JJ 

1 1 i"  s-  g 

C ^ JQ  E rH 
10  -H  Oi 

O'  41 
> 0 
C''-J  4)  *»J 
2 ® 5 V,  - 

E rl  0 a 

4)  JJ 

>,®  JO  ® 

JJ  jj  JJ  -H 

JJ  -H  0 

iJ  JJ  ^ e 

« U 0 

a ® 73  S 


JJ  JJ 
0 10 

■2S 

jj  41 

in  in 


*J  flj  H 

JJ  HJ  10 
3 J3  c 
E 0 O 
Ij  -H 

0 41  JJ 

jj  J3  „ 

H c 
10  ® 
0 JC 


® 

^ o 


10  : 

O'  in  ^ di 

0 -H  4)  JJ 

2 -I  o 
® 10  x: 

r-J  JJ 
Or  -H 

o 5 

73 

' pJ 

^H.H  ®'S  m-£jj  < J X 
® ul  ttjj  N 1 O'oC'J-*' 

w <=  ..  )j  IA  4)  2 0 JJ  U . 


n U 
a 0 

o£ 

TJ3 

LJ  0 

0 " JJ  in 
73  W -H 
0 


OS 

WH 

2^ 
W *J 

n O 


« _ 

> V,- 


JJ 

5 ® 


in 

•H  X 


iu  w 
in  o 10 
® JC 

)j 


u«®ais^o0 

0 id  J=  .HJJ  10  0 

a 


X "J  _ xi  « 

® 2 jj  z » 2 Oj 
oi  ? c jc  S 


®C^ 


0 1; 

a 10  . 

lj  «n  ^ » 1 w «c  1 1 xj  Yi 

■M®m®®2's®jJ4J«w-2 

c 


3 4)  JJ 
X 


U jj 

41  w 
a.H 

p o, 
>J  4) 

a« 


o> 
c , 

41  o 


Sg^55^>^5g g . 

^ r a)  .H  u o)  jj  r- 

H » > c « c fl  Sx-i 

®'HOfflffl73  41). 
*J'HJJ  XE«CjjC 

®JJU0t£S*0*x 

®U®C^U«h.h£m 
c 4i  0,-xj  c -h  in  jj  u)  h 

2 S''1'®  8 « Di&r  3 ® = 

S 2 O 10  ® ft  Q,pj  x U in  pH  jj  o 


— O M 
0»  -H  fl  O 
^ U C -xj 
0 O lj 
JJ  -H  JJ 


JJ  X 

*H 

73 

c 

41 


en 

z 

o 

w 

H 

Q 

Z 

O 

o 

-1 

z 

o 


o 


Z 

o 

H 

H 

U 

W 

m 


0"«  u 
coo 

•H  XX 


-i  O'  0 
•OTJ£ 

c gu 

0 Xi  3 
0 TJ  fl 


-I  ® >-. 
Hlirt 
H fl  Q, 

<*x  xj  a 
c 3 

Xl'H  U) 


°>,u 

S a* 

2% 

-U  ^ 
n 10  3 
0 3 a 


c 

o 


« o « 7 

P’H  -c  « 

Xl  ^X  XJ  " 
« J3  * 
C 3 ■M  •- 

o a o - 


h a 


U X) 

■H  « 

»x  io  XJ 

o a w 
« 

>1  U X 
XJ  c 
•H  Xl  10 

e o jj 

■H  «x 
X XJ 
o W C 

xi  •'X  ® 

a®  i 

% j# 

4j  rtj  z: 
j= 10 

c u 

H U) 


u 
o 

3^  » 
U ® « 
UC  ij 
0 *J  3 

J|  N ® 0 

**•  10  Xi  3 
E ® Xi 
•C  XJ 

»H  £ (/) 
H <TJ 

W,H  4J  (U 

u a* 

o»  q;  m 
•P  U JJ 
<U  X C 
6 01  -H 


rH  ^ 0 
rH  U)  *H 


*H  *H  X 

U 0 
,0  4J 
Li  0 
O^E 

■g  JS«M 

® w 
O'  fl  ® 
^ M ®, 
« XJ  Xl 
Xi  <u 
TJ  » 


• ffl 
XX  O'  XI 


0 ® XJ 
®~« 
p B 

iJ  * 

2 -H  TJ 
U U ® 

•5  2* 

o 

0 « (A 
Z H 'H 
XI  T3 

XJ  r-i 
•H  10 
3 -H  • 
|0)  W Xl  (fl 
C 0)  XJ 
3 XJ  C 
(0  3 
*x  B O 
0 E 
■D  « 
xj  C 
IM  U 


® 


W ~ X 
C • 0 
0 Oil 
0 XJ 

® c 

>1  -H 

10  » 
EMU) 
« XJ 
rH  H C 
N 10  TJ  <0 
— H OJJ 
Xi  XI  3 

« e*X 

U IJH 

fl  fl  0 

e u a 


o ® - c 
xj  jc  — . o 
C XJ  41  *H 
H X-)  XJ 
o 'H  (0 

xj  w o> 


<u 


i 

C XJ 
0 -H 


c 

o 

•H 
4J 
' <0 
W 
C 
0) 
a 
a 
o 
u 


0) 

XJ 

^ T3  -H 
0 0)  W 
N 

*2  ‘H  4J 

||S 

Tj  r ^ 

« -h  ■^•o  ^ 

* e 0 ® XJ 

<5  e £ > t 

..  a*  0 > 


W £ 
m W 

eng 

Li  E 
(0 

jC  W 
Cl  01  ID 

w 


Li 

a 

10 


.•0 

cjo 


W TJ 
fl  ai 
« £ LI 

. * 
^ rH 

® 3 
^ C ^ 

c 0 


Q XJ  10 
W U 


®.: 


o 

m 

— w 

lx 

® 

XJ 

fl 

J 


XJ  10  XJ  7J 

•H  Jx  o „ 
C ft-H  O 

3 u a 

XJ  XJ  O' 

® c w w 

JC  ® -H 
XJ  XJ  T) 

- ® • *" 
5 >x 

B O 
3 W lx 
E U) 

H ® C 
X H fl 
«i  :h 

e 3 a 


O'  • 

c ® 

•H  rH 

U XI 

3 10 

■a  o 

•H 

W V 

10  g 

s ^ 

lO  Qi 

XJ 

O'  c 

c ai 

•H 

C X 
3 ® 

fl 

a b 

w 3 
E 
C 

•5  >< 

<0 

w E 
® ® 
O'  JZ 
Xl  xl 
<0  . 
£ 0 
u V 
w _, 

o ® 


0 

> 

enf  « 

® 


O' 

c 

c 

3 

« 

a 

in 


XJ  ® C T3 

croc 

® XJ  -W  o 
XJ  XJ  0 
X « (0  Q 
• 2 O 6 

a°‘H 
§ b ® o 

i -H  xi  xj 


XJ  XJ 
0 ’■ 


X 
10 
E 

•H 

® lx  W 

r xj  o 
xj  w io 
® u 

r >,  Q 


! JC  3 
O'  Q 


C“ 

* Jj 
E 
Xi 
® 

Q-. 
xj  £ >■ 

0 iJ 
co« 
® e 


w u x 

3 ® C 

6 a 
x ® 
w ® x 
« XJ 
O'  I. 

Xl  q M 
« ° U) 

J=  . ® 
O 7J  rH 

w 5 c 

J E 3 

■o  O 

' C Xl 
« . ® 
•H  *J  XJ 

J3  O « 
— fl  3 
in  U ii 
■—•h  o>  ® 
xj  io  r 

o W)  XJ 

® 0) 

Xi  10  <xx 

a a o 


c 

0 

•H 

XJ 

O 

3 

Xl 

JJ 

in 

ja 


® o ® x 

O'-h  r c 

xi  xj  xj  a 

<0  10  x 

o o'  £ a 

m ns  o 

•H  > 

•a 


a? 


® XJ 
JC 


c x « 
o # £ 
xj 

io  a 

3 z 


i in 

XJ 

u 

a o 

w g w 

c 

® 

E 
T3 
C 
3 

o 

Q 


® 

W 

Xi 

® 

> 

•o 

<1 


in  xj 
io  c 
® ® 
Xl  XJ 

® x 

r*  01 

O' 

c 


0 

c ® 

-5  -c 

H .y 

w 

® o 
o>xj 

Xi 

r ’O 

“3 

o>° 

ns 


10 

m 
3 
B 


® Xl 
Xl  *H 
® 


XJ  JC 

in  x> 


3 

E 0 

xi 


in 

-l  T! 
i-l  ® 
•H  C 
<xi  Xi 
3 

>t  JJ 
Xl  ® 
® Xl 
Xl 

O U) 

a a 


XJ  (0 


>1*0 
c ® 

< XJ 

o 

® 

XX 

W|<M 

a 


> 

Xj 

IO 

Xi 

o 

a 


>x 

JJ 
® 

u c 

L-l  O 

C 

Li  > 

•H  0) 
(JJ  rH 

JC  <U 
XJ 

O' 

c c 

•H  *H 

*-»  4-1 

CO  V Ui 
w 0»  -H 
> X 
O 0) 
£ a> 

D Li 

^ a 


> 

o 

E - 
0»  4 


0) 

0) 

JZ 

Ui 


9 

A 

9 

T3 

—H 

C 

0 


to 

01 


Jj 

> 


u 

< 


0) 


3 

<1 


ij 

0 

tT  0) 

c . 


m 0 
2 C 


* U'  >1  . 0 
1 Cxi  tl)4J 
E x —a  • 
d X > ax 
TJ  ««H  0 

X xi  X m 01 

# d 0 JZ  i“i 

•“  3 10  x J3 

<w  O 3 

O'OJJ  I.  ffl 

" 0 3X 

c 
<0 
E 

>4 

"Ox  ® 
o 0 *0  ?X 

c « «jg  > 

u d xi 
“hUo 
O 0 «j 
0 

mac 
o a o 

a xx 

o xi 

® cj  o 

3 

® X 
£ -U 


c 
® 

-X 

B _2  V c 

0- V  0 

-I  V 

1- Q 


-X  >i  0 -O  C Ha  fl)  fl)  0 Tl 

MJ3XI  cx-h  «_c  n c 
3 _ ® xi  xi  <h  a 

E T3  *0  xl  xl  xl  10 

® 01  XllHX 

*H,0>xi»6g£ 

H O O^H  Id  tix 

— * x e > ® a -x 

x,  « oj-H  b a .ali 

X xl  at  * 

- W ° ® 

>,  * 3 -a  jc  m 

■‘  «*  O w 

5 = — 1 

0 a 


o 

• J3  _ 

tT>  x „x 
Cal  o)  c O 

0 s O 3 


T> 
: xi— i 
w o 
3 > 
g 10 

c ° 


— • ® *'  tT>*o  m xi  -O'  c 
Hllic  Cxi  0 C « 
— * UT3— 1 10  10  c -X  01 
3 » 3 k g c _q 
, > —l  —l  B -x 

i;  ’a  o a ..  cSgxi 
®<0CD’COo  O 

® -X  W B'X'OJ  C 

C xl  X x -X  £ 

* ftSaii* 

d — ■ p —I  •> 

e >,  * e 3 2 


"Z  d 

?-= 
u I | 


0 xl  JJ.JJ 
0^  C 0 W U “ 

-l*H  01  3 ® 


O' 

« 

» x 

§1° 

X B 

<0  ® w 
■e-ij; 

o •* 

^ T1 


3 a xi 

® JQ  2 
Nxl^  C 

•x  lOj,  O 

6-C^  0 

c 2 ® 
-x  x E £ 
E ® . -x 
c ** 

oei*! 


» «j 

< 

2*0 

®* 


•o  io 

X O 
O *x 
0 i-i 
U*x 
d xi 
O 

c 

C 01 

-—XI  * 

•x  3^  £ -Q 

® crZ  . H ® 

^ Al  *»  M C 

w J3  Q)  o 

0) 


^ c 
fl  o 
ll)H 
w xU 
0)  (0 
u 


» S’Oj: 

c a. « o 


xi  X 


® *o 


o c 


o 

•a  * 


c 

*0  0 

O _ 01 


a ® 

N 


O' 


— u 

“ o*0 
0)  0 

f % 

Ul  — ^ 0 

UC»J“ 
3 O 
_ U O 


0)  O 
0)  3 
u la 
3 X ; 


C ^*5  l»k 

N0  c ?0 


U 0)  « 

Jf-S 

H S 


> x o'  0 *4 

O - -x 
E *x  ® XI  *x 


« 

tT’  n 
C 0 
•x  W 
3 
O 


o 

*o 

O o S 

® *x  o ® 
“ u a 


m • 


io  c 
la  D 
0) 


C ^ la 

O >10 


io 


O X 0)  . 

' lw  U 3 T5 

3 O ^ 
>1  >1  la  -X  n) 

la  la  JJ  > 3 

10  10  10  “ 

la  10  C 

0 10  0 

a ® u 

E 0 

01  0)  X 

H C 0 


01  u 
la 

a xi 


(0  10 
io  o 
3 U 


x « 

E 
■O 

c a 

« 

c 
n 
3 

0 *c 

x 01 
*a  O 
<0 

E x 
io  a 

01 

la  "O  M 

X c 3 
io  a o 

C X 
3 0)  la 
O x 
O «£ 

x C7>  m-0 

x la  x m 0)  la 

5 o>  £ oi  x oi  c x xi 

L *a  UXXX 

la  fl  T3  io  ® X On 

OE®  X * *a  C x 
c x *o  im  oi 

, ia  O C d 01  X 

O®io  Udxxx 

d ax  ® d cj  to  o n 

® « X axx  0 3 2 c 
c JO  01  3 X ax  E ?x 


a 

« *a 

X 

•S 

g 3x 
to  d ® ’O 

® ^ J3  . £ 

« 01  « ® ® ® 
01  Ha  O' C O*  X 
Li  <M  -4J  ° 

s8d  £c» 


x 3 O 
X w-x 
X c X 
B «-x  ® 0 
x *a  cx  . 3 
”C  0 C w 01  C 
X o g ® c.  0 
® O 3 X -x 
aC  . E 0)  X 
H j;  -x  -o  io 
21  y C 01  o C 
d 3’*££  x r 
to  w Exx  ® 
to  ®Z 

® ® ^ i AM 

0 . 03  0>  H X d ® 

s?*-s8  °:§ 

E 0 1 ® O 

01  x X *a  x oi 
X C H H » ! C 

OX  E X 2i-?aix 


O 

« 

W 


E 


m <0  M d-' 

“ 0 3 o 

5-<  x 3 . 

0g«-s& 

m <0  U)  ^ 

M o w 
<0 


a> 
o x: 
a-u 

E 
0) 


0 


0) 
•u 

— < 3 


3 

fO  * U 
3 » 10 
O’  c 

d O JJ 

x±j  d oxj; 

-iS’fiJg 

X 5 -X  ® la  c 

O 8 " x 

<0  ^ 0) 
a fO  ® Q> 

•H  C ^ *n  m m 

®^I^x?la,S® 

S® 

O «w  <V  o > o 
W 3 3 «c  *h  x 

(0  tT  -j J jj  jj 
® ® C 3 O 3 
U)  to  9 to 


a) 
u 

u 5 

<D 


(0 

T3 


O -Q 


E B X X 
■X  XX 

C *0  > g 
x TJ  c x 
E d 01 


O O 


10 

E 

x 

c 

x 

E 

a 

c 

d 

X 


« 

X 

0 

E 

a 

B 

3 

a 

o 

>i 

d 

E 


°x 
* fl 
O' 

X 

d d 


JX  X 


d d c 

> 

O 

3 0 >< 

.*3  o o 

fl 

« 

■M  xJT 

■Zi 

X 

■°i  a v 

«-H  JJ 

Ha 

Uj 

a a 
— * a kj 

« 

flt  fl 
•— * _ in 

O I0H 

®H 

V 

N 

B 

•-»  0 

0)  0 

X 

u JC 

0 

0)  JJ 

> 

fl  JJ 

X 3 

3 

JZ  3 

3 fl 

d 

to  a 

'O  dux 

n > c to 

#x  o o 
_ -X  X 
3 Oxx 
O 01  x X 
Z “a  o d 
B x u oi 
O Qj 
X -o 

0)  ^ QJ  Q) 


tfi  JZ 
0 JJ 

a 


a c 

a-x  10  oi 
a c ^ n 
c--1 

p d-; 


® 8 | 

c ® 

®*Sa 

3 3 

EX® 

•O  jj 


>>  tn  oi 

X 3 JJ 

x 0 d 

d C X 
x oi  -yi 
x Qix 
Cx  £ 
d 13 
■X  C >, 

uix  x 
X _i 
o oi  io 
W x E 

X la 

^ H O 

to  c 
E O 
— I X 
>J  u 
x fl  x 
— < 3 X 
> O’  3 
x io 


.X 

Oxoi 

ind 
Ion , 
sta 

d Ox 
O to  01 

“x 

2 

a)  a 

0 

•H  (0 

■0  si: 

u 

® X ’“I 

oi  01 

«x-x 

V 

a to 

3 B ? 

j~ 

to  0 

C 

X 

B C 

x O jj 

0 -i  to  • 

X x 3 oi 

u--a  g X 
£■0  10 
o C -o 

O O B 
Ox® 


C Oix  X 
x o C «j  d 
n -h  (j 
*—  UJ  JJ  -H 
« fl  JJ 
jj  u Oi  U 

a>  x « 

D.  JJ  14 

tfl  o o a 


<D 


0)  Jj 
(/) 

O TT 
£ C 


*U 
i 3 
O •— < 

u 

JJ  c 
c — < 
0) 

E - 
0>  >, 
> T3 
O O 
E JZ 
U 

0)  ® 
JZ  ^ 

Jj  fl 

^ 3 

*®r  jj 
^ a oi 
3 JZ 
Lt  JJ 

in 

~i  O 

*u  jj 


(«)  Regional  and  case-bv-caae  conditions.  The  activity  must 
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the  division  engineer  and  any  case  specific  conditions  added  by  the 
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I would  be  happy  to  discuss  with  you  further  if  you  have  any  questions 


VOLUME 

(Thousands) 


Rocky  Mtn.  Stats 

Bbls.  / Day 


; ■ Pe-h-o /w*  /fe ■ 

of  iMyO'* 

. -I  >nfr p <*  nc/a^  / 
of 


-B- 


Wyoming 

X ■ 

N.  Dakota 
Mnt.-  S.D. 
Utah 


Col.-  Neb. 


Total  Mtns 


"“'s 

Pt’fyo  la 


>4  rrtf  >c  A. 


2_ 


Padd  4 Crude  Production  Decline 

(KBPD) 


1991 

Production 

91-92  Decline 
KBPD  % 

1992 

Production 

92-93  Decline 
KBPD  % 

1993 

Production 

93-94  Decline 
KBPD  % 

1994 

Production* 

Wyoming 

274 

9 -3  28% 

265 

25  -943% 

240 

25 

-10  42% 

215 

Montana 

54 

4 -7.41% 

50 

2 -4  00% 

48 

4 

-8.33% 

44 

Utah 

67 

1 -1.49% 

66 

6 -9  09% 

60 

3 

-5  00% 

57 

Colorado 

86 

2 -2.33% 

84 

3 -3.57% 

81 

0 

0.00% 

81 

Total  Padd 

481 

16  -3.33% 

465 

36  -7  74% 

429 

32 

-7.46% 

397 

* 1994  Production  to  July  31 
Source:  US  EIA  Annual  & Monthly  Reports  \ 


Response  to  Comment  tt  13.  Petroleum,  Inc 
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abandoned  marginal  wells  The  imported  oil  would  no  doubt  create  an  additional  problem 
with  our  already  critical  balance  of  payments  on  the  oil  we  currently  import  into  the 
United  States 


We  would  respectively  urge  you  to  vote  no  on  allowing  this  pipehne  to  cross  the  Federal 
Lands 
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Response  to  Comment  tt  14.  Gerky: 
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A slope  in  excess  of  1 5%  would  be  encountered  in  Sec  12  on  the  proposed  route.  Special  8-  Appendix  B lists  the  special  construction  measures  that  would  be  implemented  on  slopes 

considerations  would  be  needed  to  prevent  ongoing  erosion  in  this  area,  and  allow  Your  concerns  are  addressed  on  page  B 5 1 of  Appendix  B in  the  DEIS  Water  bars  (diversion 

continued  maintenance  access  to  the  proposed  pipeline.  berms)  would  be  placed  typically  every  1(H)  teet  to  direct  intercepted  runotf  away  from  disturbed 

areas  Actual  spacing  intervals  would  be  subject  to  adjustment  during  construction  activities  as 
required. 
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wells  with  our  oil  production  during  July,  1995  averaging  approximately  1 100  BOPD  60 
percent  of  the  production  is  on  Federal  and  Indian  lands  in  Wyoming.  Our  Company 
has  grown  to  10  employees  and  8 part  time  contractors  This  year  we  will  pay  severance 
and  ad-valorem  taxes  of  approximately  5600,000 
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their  tariffs  This  allows  Canadian  Companies  to  compete  over  long  distances 
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Companies  strong  incentive  to  sell  their  commodities  in  the  U S 


< £ 
h“  a 
< ■= 


u OJ 
■3  -C 


C-  - 

EL  c 

x ^ 
x H 

u is 
* 


* 

> > *r 


^ -C 


CL  jj 

n ^ 


E 5 

£ >, 


_c  - ^ c. 

•*  s £ E 

.c  -j  yi 
2 o/j  w 
x z:  c -5 


JT*  X 

C C 


cc  U 

U-  -£ 

S..2 


_j 
w CD 

C 3 


U C/5  W ’*“ 

.3  U ~3  w 
C rS  > S 


H CL  C- 

CL  C“ 

f—  ~ ~ x 

H .2  = g 
^ — i>  5 

“3 


— . 5 - 

? Tli 


'J  *3  C. 


CL 


CjO 

LU 


J LU 


CL 

£ 


a 

x 

LU 

•ui 

£ 

“O 


00 

O 

c 

o 

Q 


“O 

1) 

c 


o 

•3 


e 

o 

Z 


«o 

4/ 

> 

<3 

-C 


3 

V 

o 

u 

o 

e/D 

o 

8 


2-c| 
.2  o 2 


3 " 

Si 


fll  « 
g . a 

OS  V £ 
U (4  o 

S 5 W 

JZ  -o  V 

~ o s 

J S =5 

2 Q. 

8 .«  » 

> E T> 

.«  « S 

"5  2 * 

r-s 

SOB 

!S1 


O 

3* 


CU  r 

c 

V 

«-  u 


<j  - T3 

3 C O 

^ I S. 

°'  "o  vi 

•I  ^=5 


o 

“O 

X 

o a.  2, 

-c  a.  2P 

X 

•s 

fc.3§ 

c 

o 

o 

-C 

Soy 

Q- 

a. 

£2 

E 4»  S 
2 -o  — 

O 

c 

UJ 

Im 

u 22 
£ w 

<ts 

X <d 

o 3 

E.« 

- 

§>  2 
C w 

<2~ 
o £ 

c <3 

c 8P 
S « 

t>  w 

*-  C 

W V 

3 P 
o 5 


rem 

attach 


Thousand  Barrels  per  Day 


j>i /60  <udJujoj  uoipnpojj  xiujoyj 


t-66 1 


2661 


0661 


3UI!1 

8861 


9861 


t>86l 


2861 


OS 


5$ 


01$ 


51$ 


02$ 


52$ 


OES 


5ES 


OfS 


5>$ 


*6612861 

suodiuj  HO  'uoipnpoj.i  no  Sfl  ‘”>JJ  HO 


Oil  Price  per  Barrel 


2 £ 
1 1 1 . 


u 

> 

T3 

u 

3J 

LL 

a 

■a 

c 

c 

0 

C 

O 

a 

V 

■J 

C/5 

< 

c 

0 

-C 

U 

3 

£ 

c 

c 

0 

"3 

til 

< 

z 

n 

u 

y) 

T3 

Q. 

u 

U 


a u 

^ S -a 

= o c 

-a  3 

'2?  .O 


*3  £ 

C/)  J 


U ; 1>  — 


= J2, 


^ g 


'-J  — 

1 8-i 

~ -c 

0 


■3  u — 

c J3  ^ 

u _ c 

'->  2 5/1 

.S  3 - 

o 

1-  > u 

--3  > Z-i 


U 


L»  ■ — 

■5  u 

* § 


'J  Q. 
C UJ 
* u 

c -s 


— _) 
a r~ 


u 

c 2 


- 5 s 

= $■-> 
f=  U CQ 

: a:  u 


0 =s 

— U 

t»  5 

11 

C/5 

D ^ 

01  -= 


3 « 

^ 3 
a-  T3 


1)  '-A 


U 

S.5 


s a 

2 t- 


CO 


I 


M 

•o  « T3 
m mq 
id  <0  fl 
<0  C J 

£S-m 


<N 

00 


0) 

a 


a I 


U 3 
4*  <0 
■n  41 
O M O W 
U 3 • 0 

0*  CO  Ot  x 


\ 


i« 

id 

8 


u 

id 

41 

Q 


u 41  >1  id  «w  m s 

•H  A TJ  4)  O -H  S 
g U id  M JS 
0 <U  id  — » U H 

C u 11  ^ 

f!  o d “ « a 

0 U Id  .H  T)  rl 

1 

U -H 


p'lJ  S ^ £ <-•  i-i  >1 

W l»  “ V 


2 41  OT  ■k  41  O U 

H 

T5  4)  H ,H  0 


Id  41 

^ _ I X! 
- 4)  *H  -H  O "O  U 
^ Xj  W o •»  9 
U o V)  Id  (A 

' 41  «"  «»  s.  4» 

§U  « H M 0 

id  3~  0*2  « 

nxCffl*go 

wUU*1JqiH 


u w HI  H U Id 

U 41  01  rH  U 

Id  h UHH  in  0£ 

ap.idu'diuiiiu 
EXuC'OMrHH 
•wuiin3i0idid3 


41  « V ) 
X'H  M 41 

u x:  o c 

p“6 
H >,0  u 
- a jj  3 

s-ss.;] 

3 cL« » 

« o,N 
■h  3 id 
V m 3 


u 0 

•H  ai 
rH  ^ 

3g 

•H 

rH  D) 
1 «C 

mu 
c o 


V) 
V)  4» 
3 C 
O H 
M ' I 
4)  41 

§o< 

•H 

C O. 


t)  u 
W w 
V " 


0 <M  W • 

_ °Sg 

uVtiH 

-5  e s s.a 

in 


1-52 

P'S  5 

sJS-c 

C i_»  u 


•H 

S (d  3 

S2 


u 

. id  id  5 
>t  U 41)  -P 

■Q  in  u ‘ 


u _ 
id  ^ w 

rl  « H 

U H W 

- D 

d •« 

« u 41 

u <2  x: 


u 

-3 

10 


NS 

u 


* 

M 

U 

41 

<w 

4) 

U 

a, 

<u 

x: 

u 

u 

id 


id 

B 

01 

u 

u 

u 

41 

1 — I 

41 

m 

O 

u 

s 

so 

41 

X3 


41 

ff 

3 


Id  I-1  n 

a 

>i  a 

. O 

U 41  4)  y 

0 *-i  c 5 

4) 

0 
tn-H 
C M 

>. 

rH 

41 

c id  -H  H 

0 

p 3 

M 

rH 

M 

H rH 

V 

O w 1! 

•H 

U U 

u 

T3  M Od-H 

> 

in  c 

C 

W *H  *H 

Cl 

0 

•H 

M O Q.  0 

£J 

w 0 

M 

J2 


P^leTourche  Pipeline  Company 


V 

L» 

/. 


a. 


o 

CM 


a 

< 

o 

cc 

M 

V> 

O 

a 

u 


M 

« 

0* 

<0 

c 

4 

X 

V 

44  o 
c S 
• « f-i 

a u o 

S H M 
O' VI  a 
4 Vi 
CO' 
4 TJ 
JG  44  M 

u 

TJ  H 
C M 

as 

•H 
V4  Q 
0 

•a 

9 C 
4 4 
« 

U M M 

SOU 

m 2 < 


4 

4 

g\ 


IN 

CO 


rH  C 


X ' 

O TJ 

n c 

4 

n 
o m 
• o 
o.  2 


44 

M 

TJ  S 

TJ 

4 0 

0 

0 

rr—* 

C C 

• 44 

c 

C 4 

4)  3 

VI 

44 

> 

4 >H 

VI  3 

4 

41  4) 

4)  44  Ih  TJ 

43 

H 

rH 

S 0 

• 1 

3 rH  4) 

■0  3 4 0 

VI  44  rH 

•i 

44 

tj  m 

VI  0) 

•H  XI 

4 43  4 

rH  43 

3 0 Ih 

(A  H -H 

TJ 

c 

• C H 

Q 

44  a V n (0 

TJ  44  C S 

' 4 

U 43  4)  Or 

V 3 0 

S 

s 

— 4 

q 

M -H  43  a 

41  4 M 4 M 

4)  VI  rH 

C 

U 44  43 

M 

S 

M in  m 

o a 44  a >< 

43  C O *1 

C rH 

0 

HU  >1 

OrT)  • 

m a 

M 

1 VI  0 

a 

a 

3 n 

(J  4 C VI 

••H  VI  -H 

•H 

vi  3 43 

X S TJ 

« 

3 

w s vi 

a vi 

HH  VI  a 

MO  H C 

rH  4 3 -P 

0 

W -H  3 

TJ  H 

0 

C 

•H  VI 

o a 

3 C U» 

4)  43 

0 

44  rH  -0 

rH  M 

9 

• -H  VI 

C 

s 

S 3 

o a h * x 

a 4 

3 

4)  4 -H  41 

41  ao 

3 o 

44 

an  >0 

44 

C M 

>rTJ  VI 

lx  O 43 

•H  C S TJ 

0 43  0 0 

43  a 

4 

W 0)  s 

X 

4 a 

44  3 

M VI  14  >i 

a 0 M 

0 

M 44  4 

44  3 44 

>H  S 43 

a s 

•H  X 

•h  m n 

41  VI  41  3 X 

•rH  4 

Ih 

3 4)  «H 

ID  OflflUNH  C 

>r  TJ  W 

0 U n 

r-t  C VI  O 

VI  44 

ao  413  a 

44  S 

4 9 

o a 

M 

4 

4 H 

rH  41  H o 

VI  O 41 

VI  41  p M 

OHM 

S M 

O r-i 

O 

C 

a c 3 

41  C rH  VI  OS 

4)  3 43 

41 

M M *H 

4 M M 

M 0 

V IN  0>'H 

O 

4 • 

4 4 

O-H  41  4 

M TJ  U» 

TJ 

O'  O'  0 *0 

VI  s 3 

rH 

O' 

C 0 

a 

U TJ 

O H 43 

rH  a 41 

Or  0 

3 

C 4 

C 0 

4 44  TJ 

M -H 

S 

TJ  U 

>.  4i  h -o  a 

X M 4) 

c 

*rl  TJ  O' 

S H 

S 

0) 

4 44  S 

s 

rH  01 

01  4 H 

ii  aacu 

W Or  M 

0 

3 >i  4)  C 

43  VI  S 

N S rH 

S VI  TJ 

43 

4 C 

43  C 43 

•H  4 

41 

Oh  UH 

44  S <4  44  8 

3 

>i-H  9 

44 

C 

44  4 3 

TJ  a n C 

M 41  43 

c 

Ih  rH  -H  4) 

M Eh 

o 

0 

X U 

O 44 

O 

41  H 4 -H 

0TI3 

4 

O'  3 Ih  43 

TJ 

4 0 

q 

43  S O 

C 

•H  4 

TJ  VI 

U VI  ou 

Vi  3 

•H 

VI  Or 

C 4 

•0  44 

J2 

O' 

•H 

44  43 

S n 44 

4->  (A  0 4) 

M 44  TJ 

4 

3 4)  • 

O 

u 

9 VI  >, 

•H  44 

44  4 0 

•H  41  4)  M TJ 

44  U C 

4 

0 >i  VI 

o m m 

M ►>  4 

0 0 VI 

VI 

TJ 

4 C S 

a M TJ  4 3 

C H 

C 

4)  U rH  V) 

M 4 M 

a hj 

M (0 

s 

TJ  44 

a o o 

JQ  Q.  3 Q M 

41  4 0 

4 

OH  HI  « 

4 4 

•H 

c 

ii  n -h 

C 

4 S 

■H  -H  o 

3 X M U • 

B • OrU 

4 > C 

V S 

o«  o 

s 

44  S 44 

■H 

S 

44  44  M 

VIM  UX  4 

3 M 

rH  *H  -H 

VI  43  >r  O 4 

> 

•H  4 

1 — 1 

M a 

vi  h a 

4-1  VI  4) 

0 4 4) 

43 

rH  41  44  V) 

3 44 

•nas 

S 44  M 

s 

0 

S TJ 

VI  TJ  VI  M 0 M 

0 -9 

4J 

•H  S -H  3 

U O TJ  4 

44  *H 

avi  o 

M TJ  S 

4->  4)  41  0 «! 

TJ  CU 

•H 

3 44  ,Q 

0 a IN 

3 0 

tn 

4 on 

•H 

44 

S 4 C 

C VI  4-1  2 V 

44 

41 

VI  41 

rH 

H 

3 4 n 

axi 

TJ  H 

41  0 4 C C 

W X O 

4 • a C 

S 0 

U 44 

U 

& a-H 

S VI 

C 44  n 

§ Q.  M C 4)  4-» 

M 44 

tj  4 an 

' 4<  44 

a a 

S 4 3 

rH 

s a 3 M S 

a o 4)  m a as 

“SrH 

• 

4 4 0 

M 

•H  4 

S TJ  U 

•H 

C S 

o a 

O M Q.  41  1) 

rH 

CMOS 

ill  o « 

•H 

Xi 

4 M 

O 

44 

' a-H 

o a o 4J  > >i 

4)  O rH 

•H 

4 4 > 

> 44  rH 

* u 

Eh 

S 44 

S lA 

44  a a 

VI  O X 

43  O 4 

0 

O 'H 

S 

• *H 

S 43  C 

S 

43 

C H 

41  41  41  41  a U 

44  OS  VI 

C -H  > 

3 TJ  44  M VI 
0 S X 3 VI 

MU  V 

TJ 

3 44 

S 01 

m x:  c 3 o 

4) 

XU  4 M 

r 

4 a 

3 

C 

a O 43 

4 44  H 4)  OS 

O'  « O TJ 

HSCd 

43  TJ  S 

44  0 

n 

c 3 

M 

TJ  4 

3 44  44 

n T>  43 

C 43  44 

3 

rH  O VI 

S C 

O N 

M 

M -H  > 

O 

S O 

O'  O'  41  C V*  4 

•H  44 

M 

4 JM-H 
O & 44  44 

• 4 

3 

4 

s o 

N -rl 

o in  vi 

C C a 4 43 

3 • 

U 

was 

M N 

S 

•h  m a 

>M  TJ  II  iJ 

■H  H H VI  4-1 

41  44  3 

•H  O H 0 

44  43 

44  4 

Oh  44  S 

c 

C H 

C V) 

3 T)  ft  0*0 

•H  4 C 

<44 

O'  o -o  c 

C 44  44 

«l  JZ 

•H  VI  « 

•H 

O'  C 

10  -H  H 

0 M C O 

> 43  H 

0 

0 os  -o 

0)  0 

4 

Ml 

0 4 TJ 

44 

O CP  w H H 

rH  4 41  -H  44  44 

4)  44  44 

rH  4 rH 

SUM 

M ' 

H 

4 s 3 

VI 

O H 

u s 

rH  0'43  a M 

M C 

Ih 

« rH 

§ o 

v«  a 

| 

a m m 

•H 

S VI 

a rl 

' 

O 4)  O O 4 4 

41  0 

41 

'43  M H 

O « VI 

a o 

O 

4 0 0 

X 

M 

01  -H 

TJ 

<4H  M M >i  Q.TJ 

M 4)  O 

44 

0'44  0 3 

r 

0 -H 

*H  *H 

rH 

0 C 

s 

C 

x:  a44 

u 

31  4 

4)  M 

Ih 

C VI 

M 

rH 

44 

•H  C 

• 

01  0) 

44  C 

4 

4)  4)  O rH  c 

44  O'  rH 

0 

•HO  VI 

S 

M S -H 

• 0 

44 

S H 

VI 

s 

> M 

O'  s 

4 

43  C Ur  C 4 4 

1H  4 <H 

Or  VI  44  10  Ih 

c 

3 C 0 

a 9 

M 

C M 

M 

43 

4 4 

C C B 

O' 

H-H  M (H  O 

< -H 

a 

4 C 01  41  -H 

O -H 

•H  M 

• 

•H  S VI 

4 

43  44 

•H  H £ 

O 

rH  41  41  O' 

>i  3 

•<H 

41  H u q rH 

rH  « 

rH  44 

a 

n 43  44 

S 

4J  O 

4)  rH  44  4)  a 

rH 

M M -H 

« 

4)  TJ 

4 n 

S 44  VI 

4 S 

' in  4 

• 

an  vi  4J  o 

rH  TJ 

44 

0 rH  d VI 

a 

a p 

a a 

0 

a m *h 

S > 

VI  H 44 

M 

■rH  a>  4 C M 

3 C 

4) 

C H 0 4)  iH 

•H  M 

•H  0 

43 

•H  3 4;  o 

M 4 

4 X 44 

2 

Or  m 4)  H VI 

VI  4 

C 

■H  0 VI  M 

a 

a o 

a o 

44 

aft  vi 

rM 

4 43 

43  01  < 

50,000  bbl/day  more  Canadian  crude  to  PADD  IV,  some  of  which  have 
been  announced  since  the  EIS  was  prepared. 


04  « 3 

o 

3 

i-i  V 10 

o 3 0 

9 

0 

« TJ  3 

« 04 

<3 

c 

TJ  3 3 10 

> 

a 

0 0)  3 -H  • 

3 0 TJ 

>1 

0 > U H 

•3  0)  « 

« « 

H 

3 0)  H 

O (4  r4 

m G 

a • 

V </)  H <N 

fl  O D>  3 

a 3 

B c 

X 0 « O 

ax  c tj 

« 

•3  o 

3 3 c 3 q 

« Hfl 

3 O 

in  -h 

• 0 c 3 

O ■ 3 G 

U 3 

3 

0 4)  TJ  -H  0 0. 

> i no 

« c 

in  u 

3 C « 3 fl 

• O -H  M 

TJ  -3 

■3  < 

•h  tj  *h  x o 

C C X 

01  rH  4)  TJ  0 3 

•h  « in 

rH  in 

0)  o 

TJ  01  V TJ  « C 

#3  TJ  -3 

rH  c 

c z 

3 Q,  C fl  3 -H 

« « 04 

•3  o 

•H 

3 -H  3 

a in  o tj 

» -H 

.-I  1 

o o.  3 « 

•3  3 c 

M 

V 

0 c T» 

a c m « 

• c 

a r4 

3 « C H 3 

3 C 

TJ  fl 

•H 

<y  3 3 • Ei 

r4  O TJ 

2fr 

a « 

> 3 n x 3 o 

fl  M -3  « 

> 

•H  fl  "H  U 

3 h in  <j 

0 « 

in  h 

H H O fl  H 

O C 3 

in  3 

oi  04  • 3 o « 

3 fl  fl  *3 

C >1 

« fl 

TJ  CUC 

O'-H  TJ  O 

•sej 

3 3 
X-H 

3 c 
a 3 

O CH  « W-H 

X C « O 

o 

x « 

•J'H  0)  Crl+J 

10  W -H  fl  (5  TJ 

3 fl  O 

>« « 

M 3 

U 0 

x a 

H 

04  3 C 

u « • 

3 < 

fl  *H  0|H  TJ 

O fl  « 

0 U fl 

fl 

c x a « « 

O • • 

a tj 

X TJ 

oi  oi  to  x 

>i  3 3 3 

« « 

3 C 

3 in  « 3 o» 

« 04  TJ 

c c c 

V 

C 01  0)  h c 

•9  >i 

O -3  fl 

in  a 

^.S>  >iTJ  • 

r4  O 

s a 

3 p,  0 3 

HH  « flO 

l-l  « 

o o 

O XhbJ3 

X TJ  « Ol 

<-i  a-o 

•H  o 

in  x u o 04 

noshoi 

« -3  C 

> « 

H CT>  O 

QrtHrt 

o a a 

X 3 

fl  3 * 01  3 3 

O 2 3 « 

0 

0 C C M 

o a 3 3 

0»TJ  3 

>1 

01  3 -3  O 01  TJ 

o to  fl 

c « in 

in  «-4 

c 2 « TJ  3 « 

* o o « a 

•3  C fl 

•h  tr 

•3  3 O*  TJ  TJ 

0 3 0X0 

3 c o 

c 

3 fl  C'H  fi 

•*  c o 3 

in  a u 

3 O 

0)  «-»  0)  X • 

■3  » >1  > 

•3  ,3 

•3  3 

atn  oi  $ 3 

» 0 3 0 

x a oj 

3 

•h  m 3 x • c 

>i  >i  m -h  x 

« rH 

» in 

a « x -h 

3 « O 

V 3 

O' 

Q X « 3 

fl  TJ  -4  « C 

»x  o 

C 01 

w q > « 

a ^ fl  an 

3 X 

■H  3 

in  <o!  4 0 3 

BH  C 4 

« « 

TJ 

oi  a • £ 3 o 

3 X O 0 C 

G 04  X 

3 TJ 

3 ~iJ  0 

in  A -w  o 

3 0 3 

O C 

a h in  in  ft 

3 fl-H 

3 

U fl 

X 3 3 • O 

C O -3  C 3 

3 fl  B 

u 

u in  - o -3  3 

HOTJ-4  « 

a in  o 

< TJ 

o»  u « h a 

OTJHH 

3 3 

01 

3 fl  -n  a 

» * « a 

fl  04 

TJ 

tj  > o a « 

o a a 

u 

0) 

•H  -3  3 3 G 

<0  G -3  O 

fl  M 

01 

x « a in  3 

h fl  ao 

X M 

c 

« 

c 

•H 


-3 


u 


u 


C- 

< 


-C 

c 

u 


E 


X 


u 


c_ 


u 

y 

•s\ 


u 

S) 

r3 

U 


o> 


H- 

(J 

QC 

h— 

CO 

Q 

2 

O 


O N.  N.  ^ 
*-  rs.  k <\ 
po  in  U")  cc 


i £ 

«>  o 

:« 

£ a. 


J £ 

(M 

V CO 


a = 
a 


</> 


> 

a: 

LU 

CO 


O 


I 

i 

a 

o 


E 

o 

». 

5 


E 

o 

■t 


a 

a 


00 

O 


>.  u 


III 


1J.8 


>,o  J-5. 

"Sba  >.8 

I I 

^-|ui 
S-Jo 
5=1^3 


00T3  OWWC  — 
C - > £ 3 
C -n  XI  2 W j d) 

P w -C  o c ^ 

!§§i ill 

> S3  SJ _i 
xiig.Em  «^’h 
n "■  s-  u « v 
a.  « ° £ 2 <3  u 
E -Si  SS  « E“  S 
8-s:-§|gle 
S o|  - E.si 

n u 3 (Q  V)  3 

O »-  (/)  C/5  ~3 


q.2  2 i 

fig* 


lull's 


s S 


e § a ab 
>.f  g3 
sl^fsg 
■“  s.‘«  I ° ; 
fsTH! 

£ V)  — c 


8-51  a M 

flj  * M £ U 

-slll8= 

oja  0 1 cfs:- 

S3  > « 2 E u« 

g E S>  7 S « J ° 

J u 5-^  §1  V i 

v -C  .2  o W ^ 2-5 

£«!-a3a^ 

„ - i-s  S2^  82 

iS3<J.2-<s.o 

c § a «*  *»3 8 


ns  . 


o £ J§z  = 

E3o£u?1 

c J as  « 


Eli 


(0 


2 c 

E .2 
2 5 

< ^ 

s I 

_C  o 


c 

G.  3 
G.  w 


X — 


G. 

< 


u.  ✓) 

o-S 

S a 

,5  T3 
2 | = 
Si! 

3^3 

3 •=  '-> 
■"3  ij 

Jj  c. 


S\ 

5 ” 
"5 
£ 


.-  £ u 
*“  £ 1» 

£ * 5 

£ 


-»  ^ 

u — 

G.  C 
^ Q. 

i 5 


u. 

S3  3 U 

5 g-  £ 


.j 

■j 

CQ 


£ u 

JO 

3 

P 1 


13 


< 


5 


G 

<TJ 

O 


«) 


•M  S 

0 w t) 
4)  fa 
+J  O' 

C CD 
Q)  H C 
S M « 

4j  qj 

n o v 

to  c 

an  <o 

OJ 

a 

u a> 
- 4)  *J 
M > <0 

BOM 


s 


X 

P 

H 

41 

0 

W XI 

o 

rH 

O 

c 

p p 

rH  -P 

c 

o 

0 O <0 

P rH 

10  43 

0 

o 

P P o 

rH  Id  XI 

•P  2 

•P 

% 

VI  U 4) 

10  10  01  41  4) 

U >1  H 

P 

in 

a m o o c 

W -a  P 

CP  rH 

0 

VO  • 

•p  o'  a c 

XJ  0 G O 

•P  41  • -P  P 

3 

« 

£ C >.<  41 

0 41  P 41  a 

> p id  3 « 

G 

P « 

W -P  (0  >1 

P P P 

0 Id  P 43 

P 

P P 

P t-i  TJ  XJ  4) 

41  in  G P 

p a o p +3 

V) 

O 0 

4)  rH  C 43 

id  vi  p -p  id 

a-p  in  -p 

c 

a a 

chh  io  o 

P VI  P 

P X 41  > 

0 

o a u 

P ffl  43 

P O O in  rH 

<u  0 C *H 

0 

P -P  O' 

p 43  0 ' 

4i  a-p  p 

P P c > 

VI  c 

id  8 U >h 

43  u a o 

C a-p  H Q 

p 

t-i  t-i 

a o o o p 

rH  Id  -H  — 

m ax  q 

41 

4)  I-I  |H 

P O C P 

<43  PC 

id  Q < 

T3 

C'HH 

id  vi  o o o 

rH  rH  Id 

xj  •o  q a 

C 

•P  3 *P 

-<j 

» ».p  IN  -P 

C O'  G < 

3 

rH  ffl 

O 4)  O 41 

C Ml  0 XJ 

id  c id  a o 

« 

P G N-  O'* 

0 « P Id 

•p  p 

• 

E -P  4* 

c -p  c id 

P -P  41  Id  G 

« p « o 

P 

« 43  J3 

•P  rH  p -P  (4 

c c xj  id 

C 43  P P 41 

0 

rH  M 5 

41  P P 

0 <d  3 P O 

•P  0 C XJ 

tj  a o in  p 

a a P 4) 

HHil-P  3 

W 

<0  0 

41  *H  0«’H  H 

"d  a u in  in 

4)  rH  Id  El 

ip 

P 

• V* 

p a in  x 0 

MO  p 

a-p  o >1  o • 

u 

DvH  C 

41  G 41  W 

UP  ' 4» 

-P  3 rH  IP 

P 

4) 

C X -P 

P e id 

a o p c 

a 43  p vi  m 

c 

t-i 

•H 

GN  p 41  - 

O l>  V C P 

id  P o o 

« 

0 

TJ  '<P 

41  rH  p 43  P 

P 3 Vi 

rH  P P « Q 

a 

P 

H H *H 

P 41 

Vi  Vi  41  O 4) 

idooppq 

2 

a 

H « O 

4)  VI  rH  a 

O P U P 

P X Z -p  G < 

o 

3 P 

> O t-i  43  in 

x id  i n 

p 0 xj  3 a 

« 

0* 

DSC 

id  -p  O'  0 

p XI  P -P  41 

0 Q O 0 

c 

<0  10 

43  in  3 3 O 

O 41  XJ  X 

• 

a p « a o 

P 

•H 

MH 

41  O 

3 in  vi  id 

4* 

43  c a id  P 

<< 

3 

•p  xj 

OH  HIM  1 

P -p  vi  m *3 

o 

C 44  -P  0 

0 

O a 

O -P  P 43  43 

4)  P -P  -P 

•p 

41  p O 41  P 

t-i 

41  P C 

0 0 43  P P 

c a p 43  p 

p 

41  O >i  X C 

rH 

C 4 

C Eh 

a «J  H rH 

a 

3 Z 10  P -P  41 

0 

•Hhu 

O in  rH  0 W 

4)  0 P Id 

P TJ  OH  J 

•W 

rH  fc 

Or'  h P id 

G U V) 

4) 

HI  C N.  c 

4)  <M 

• O 41 

•P  XJ  • 

> 

43  -p  rH  Id  >1 

4) 

a * o 

xj  p >.  in  p 

rH  >,  41  >,  4) 

•p 

43  M rH 

43 

•p 

C U 3 C 41  0 

41  P P P 43 

p 

.X  4)  43  4)  4)  Ifl 

3 

a C >, 

a 3 id  c 

a-p  c -pp 

•p 

C G 0 0 3 

« 0 

P »-P  -P  P 

•p  o 3 o 

p 

-P-POTJ  0 O 

P .. 

X <0  TJ 

0 P C XJ  t-i  01 

a o p 

V 

rp  rH  O rH  -p 

C C 

41 

u in  h id  4i  > 

41  O 4)  41 

a 

4i  o n a > 

0 0 

COH 

o c in  c a c 

4i  x w x vi 

a 

4i  a — p in  4i 

W -P 

V p JO 

B O Id  10  ’rl  41 

43  Id  p Id  VI 

0 

43  -P  O 43  -P  P 

4)  P 

o 0 a 

5 u oo  o ao 

EH  iJ  XJ  M 0 

o 

E-*  in  4J  V CU 

)-i  A 

Q.4J 

C 

P 41 

< a 

41 

rH 

H 

IN 

n 

■«r 

a 

a 

•P 

rH  O' 

0 73 

B 

rH  C 

P c 

0 

O rH 

p 

■H  -H  0 

0 

p 

P 0 

IA 

3 P 43 

•a 

p 

c 

0 

IA  P 

« p 

M 0 

0 73 

►3  -ri 

C VI 

>1 

«J  -H 

73 

0 a x o 

c « 

0 0 

0<P 

0 0 

n h 0 p 

ia  o 

P TJ 

■H 

43 

0 

rH  O 

B 73 

P 73 

0 p 0 

a 

X rH 

0 73 

H 

P • -H  73 

<w 

H A 

P 0 

B 3 • 

O P 0 3 

P rH 

43 

P 

O O H 

G IA  43  P 

0 3 

P 3 M 

•H  0 P O 

O 

•a 

p"  o 

0 0 

P 

3 

c o 

C 73 

0 O 

O 73  0 C 

o « 

0 o 

•H  *'* 

0 0 q 

P H P 0 

fl  ' 

rH  rH  • 

C P < 

X -H 

c 2 

3 O 

0 43  H 

•H  0 0. 

0 ><T3 

0 

<a  to 

0.43  M 

rH 

C 0 P 0 

a jc 

« 

•H 

0 H O 

H£H  C 

4)  P 

a h 

CU  O Q 

az  p 

rH  P O 0 

rH  O 

« 

o q 

•H  O 

0 0 U 

a .3 

B C 

0 o 2 

a >i 

a o a 

fl 

0 o 

G *0. 

* rH 

■H  P 0 P 

•H  B 

P-H 

•H  o 

u 0 a 

a g o o 

0 

p p 

rH  O 0 

» h a 

■H 

<N 

O'  P 

H 

X IH  P 

rH  C 3 

rH  P IA 

C VI 

• 73  • 

J3 

0PM 

0 IA  O P • 

p 

•H 

G 73  H 

3 0 P 

•H  0 

•HP  CM 

G 

a h 

HAH 

M A 

U U)  0 

0 P >1  0 0 

0 

2 H 

H 

p O A 

C 73 

C 0 0 B 0 

a 

C Q 

M O 

•H  0 3 

•h  aT3  a p 

2 

« a 

A A Q 

P U 

> 43  P 

> 0 

u 

S2 

O 0 

O P o 

O -H  rH  JC 

0 

P 0«0> 

> P 

p 

P 43  M P 

p 

a 

0 c 

C O rH 

a o p 

a 0 43  H 

p 

M 

•H  0 

O B 3 

p P o 

P 73  >1  0 

< 

P O 

rH  P P 

•H  13 

0 

0 3 O 0 p 

U P 

0 4) 

as  73 

P 0 >1 

P P O 73  P 

V 

IA  P 

P rH  0 

C 73  0 

C O O 0 

•r*i  VI 

P rH  IA 

0 3 2 

W 0 73 

H 'rH  Q 

0 V 

• HA 

> o 2 

c 

p O 43 

P -H 

> H 0 

G 3 

P 0 rH 

>i  0 M 43  73 

a^i 

t JU 

0 B 

O U 43 

43  P rH  c 

a 

p 

O rH  0 

43 

O 0 

o«  a. 

g p 

•H  Ih 

rH  P 

rH  >,  0 O 

C 3 

M B rH 

73  O P 

0 o o 

0 P a O O 

•H  IA 

*■0  3 

0 

IA  O 

IA  -H  O 'O' 

3 

H£0 

C 0 0 

p P O 

O O M O 0 

o 0 

-H  <3 

5 73  73 

0 IA  « 

a 0 o o 

<H  >0 

43  rH  • 

522 

> 0 O 

o a 73  m -h 

rH  3 

0 X 43 

0 0 V0 

P 0 73  '43 

0 p 

<M  O 

SOP 

0<  U U 

04  U rH 

a U 0 H o 

« « 

43  M •• 

. 

H 0 0 

H 

Cl 

n 

■<r 

0 73 

p a 

u c 

C «J 

•H  o 

u 

o 


u 

OS 


CM 


i 

iH 

O 

cn 

(0 

CM 

C 

GO 

cn 

.. 

U 

c 

T5 

T3  OJ  T3 

M 

u cn  c 

s 

ro 

<tj  *tj  *d 
m d J as 

as 

JT 

£3 


u 

U 3 
<U  nj 


X X> 
0 C 
CQ  (0 


O Vj  O Va 
Vj  3 • O 

ano.2 


va 

(0 

Q 


\ 


ll)H  II 

a (0  > 


H cu 

at  a;  <0 

.3*8  e 

cl  o a> 
u u 
w 
(/> 


s>? 

&: 

u 


03 

43 


I Q»<-<  aj 

1 ^2> 

m cm 


6 « 

aj  Va 

'*AJ  JJ  e 

S'  « (0  01 
CM  > 
H Q -O  -H 

Se  §* 
B 

u t) 

C AJ 


°.H  « 


, (0  8 

H ” AJ 

M ^ W AJ 

« u , y 
u m ^ 

4)  u 

(0  -o  <o  o 
ft  2 

in  tn  g i 
<£  t0  J-H  H 


um^iownET) 

1 -H  (0  0) 


■h  x:  v ai  o 


u 

o 

in  io 


® a 

c o 

-H  T3  • 
03  H (t|  c 
0)  ID  o 

« a oh 

2-S 

a 'o  ffl  -a 
o v 

j,  ai  at  va 

SfSS 

u Olk 

u co  u a.i 

u m 3 

II  0)  oi 

•n  Va  >i.C 
O 


10  Va  ~JC 

ai  as  — o 

y ^ ^ 

o >-i  to  J2  c 
° <o  .H  x)  ■ 

§25«S 

* w e a h 

«QH^va 

S’lo  x:  '-o  2 7l  x|  * 
SSSavA-yog 

Til  W CL  (TJ  0 o C 

(/)  J"  3o  .C 

01  H O o -c  w <0 

Va  C 5 AJ  Xi 

■a  ai  -h  o "O  aj 

■o  J3  w o - 

0)  iJ  o 

„ - 0) 

C p Ufl  H 


(0  C 
u)  (0  uj 
oj  . ai 

Va  >■  « 

ay  w 
oj  S o 


ai  «iJ  5 u ® ■5  g 

AJ  - 0^3 


3 aj-o  y Um  ^ o 


?,£  «>  c 

O’ 3 c Oi 

« 5 C-H 


G* 

oi  0)  U (0 

" 2 a &3  01  -H 

ow  &o«j  y 

r-l  (J  -1  - r>  C 


W 0) 

q oi 

4H 


01 

a m 


oi 


1 C C T3  S tj 

_ W <11  JJ  O c O 

yjjww  HflUio 

A o 01  OJ  rH  AJ 

•H  io  vj  aj  h -h  io  o a 

■aa  a a « aj  t)  oj  uiaj 

E X AJ  CXI  VArH  H 
H-HMM3I0IOI0J 


OJ  (0  OJ  3 
•C  H Va  0J 
AJ  Xi  0 C 

cu  e 

"j  >,AJ  u 
S3  01  h 

x)  cn  g 
w oj  o t; 

y h a.  y 

3 r~i  5 

u a w 

w a >» 

•rA  3 10 

TJ  w s 


Ti  o 


oj 

rA  ^ 
(0  (J 


w 
U)  oi 
3 C 
O H 
Va  rH 
0)  OJ 

p a 


c a 


(0 


B ff'o  « y-H 

_ ^ U rH 

VH  .2  . ^ y rH 

SSS-g-S'o 

h j^  * . c y xi 


OJ  jJ 

AJ  Va  y Ul 

c o S'X 
OJ  ^ -C  X 
E aj  qi 

n OJ  aj 
VJ  01  St 

h 2^5 

S C AJ  AJ 


>1  W 3 OJ 

S oj  y 

J0  jj  c 
. (0  10  ® 
^ AI  OJ  -P 
•Q  01  Vj  ^ 


fl-g  w 
rt  OJ  H 

13  w 

«J  Q 
OJ  ’H 

oj  ■' 


ifl  3 


aj  S*4  aj'Sij'03'322  oj  y oj 

Ills  Ills *•“ 5 i S 

y.tjAj-H  T>  u “‘•a  ai  <a  o oj 

n . rn  • i w L)  r*  r ^ fl  <ri  . . di  m 


^ - AJ 


jj  oj  ai 
o ^ c 
c jo  h ■ 


o cn  oj 
tj  m a^i 

M -rH  -rA 

m q a o 


XJ 

OJ 

Va 

Va 

01 

OH 

OJ 

Va 

a 


0) 

J3 

AJ 


0J 

Xi 

AJ 


ai 

ov 

Va 

3 


OV-rA 

G (0 

? 3 

Vj  rH 

AJ  U 
in  C 
O 

AH  u 


*«w'  it".  £^3r£t 


OJj  2 C 

c o 

— X)  ■ — 

- ^ CL 


3 * 


■S  2 

C/5 

c ^ 
* o 
► c 

Ofl  w 
C 

C .C 

5 o 

c/> 

,o  c 


= c -3 
ro  3 

so  U o 


w X 


I l,J  § 3 1 


*^r  o 


3 XI 

a | 

c o 


_2  £ ^ 

Hi 

— « Crt 


£ ~3 

3 "3 


x: 

_ c 


o 

cL 


c 

0 


“2  5 Q,: 
^ 5 S 


^ Z'J 


S'  3 

uu  g 
- u 

f I 

•J  3 

| I 

C £ 

'“  o 

2 5= 


o> 


Q 

O 

in 

c 

■O 

CSI 

X 

O' 

O' 

o ^ 

• M X) 

<o=)  O' 

O' 

c 

rH 

Li 

(0  * 

e 

41 

03  <n 

0 

D» 

J3 

12 

~d 

c 

O 

L> 

O 

o 

JS 

o 

in 

> 

rH 

o 

c 

, 

to 

X 

'O 

u 

<9 

<9 

O' 

O 

C 

o 

Q 


C 

*-> 

L> 

< 


L> 

c 

41 

a rH 

4)  9 

o»  h* 

rtJ  <N 
C 00 

<9 

x o» 
c 

TJ  »H 

c 05  a 
« «h  o 
*j  ^ > 

X 

<M  X 

o o . 

CD  T3 
3 C 
1 0 • * 
4>  O rH 
M Li 

3 • O 

CD  04  X 


•o 

u 

41 

« 

9 

O 


u 

X 

u 

(0 

4J 

Q 


4>  M L> 
X 4»  <TJ 
a j2 
a *j 

3 


W 


5 C 

rH  * 

4) 

a ut 

v 

a j 

o 

rH  ^ 


O 4 H 

jg  a 

« *3  -H 

■o  o 

2 5 £ 

°o- 

S.S 
2 S ° 

a l 

s«  • 

T3 

_ -a  c 

13  — ( ID 

S 3 -1 

5 o tj 
° » o 
o’  * 
a c ^ 


4»  -C 

ss 

*S 


3 x: 

TJ  *J 
in 

rH 

C 

5 L, 

5 * 

•o  .q 
O 

t;S 

5 ° 

to 


- 4> 

n 

4>  4-> 

U 

C 

2 c 
i!  * 


-C 

o» 

Si 

.c 

T5  *■* 

5S 
?" 
" 2 

< 

O B 

c « 

4) 

5 

w 

H 41 
JQ 

U G 
4)  O 
4J  W 
(TJ  4J 
5 4> 


4H 


w Li 
M 2 
T 3 
C C 
M 3 


M 4-J  u 
41  <D  (D 
> O'  O' 

O H rH 

C Li  Li 
4J  Li  u 
X -H  -H 


(0 

rH 

«TJ 

G 

m 

CJ 


Li 

O 

E-» 


r*\ 
r*"i  -4 


u ^ a S 
£ r|  ¥£•./>  j 
•II  U 

Sll  w O ~ n 

' .e  X £ -° 

- ■=  a ^ 

u of)  H u 

^ t/i  3 u n a 

- 9-  - u o - 


-J  rj  j~ 

\j  Cl  -■ 


u __ 
£ 73 
3 


=|IIf5 

- ri  > -n  rg  — 

5 = s 2 .§  5 

2 3^5  * « 

7.  -3  rs  Z E 

§ S 11  |s 

■J  — cr  o 73  *J 

2 - sj,  o “■ 
c 2 2 = u = 
"3  5 2 3 3 -5 

3 S * - = 2f) 
r=  3 u 5 r3  F 
^SyS- 
S c "5  a § te 

= 5 CL  ° o 

lip-SSS. 

' 3 2 

u ° 

CJ  •«*-  I 

c o ■ 

c 73  - 

3 C 


c 

OJj 

rz 


<y~, 


“ "O 

O § 


c 

.E-  ; a O 2 ^ 

■o  -S  o ~ ‘O  - v 

E ^ 2 ^ c 

rd  w _ C £ 


^ “3 

5r  O U 


■£  u 

U 0/i 


U ^3 


£ * =S 

« — Z) 

l"~  _ U 

- -c  3 


§ 

-C 


U 3 3 

C_  “3 
x c -r 

— ^ 3 - 

2 m n = 

-o  — 

73  = 5 ^ 

13  '->  a- 

- c E “3 

S .2  o c 
5 3 U * 
c 3 -2 

u u ^ 

iJ  W = u 

~Z  'S>  u. 

2 = Oo  9- 
i!o 


LU 


lo 

05 


LIJ 

u 


P 

o -I 
■H  O 
U •» 

Ml  fN 

Mm  oo 
TJ  4-n 
mi  tr>a  O’ 

4 4 i-i 
4 C TJ  >« 

o’  4 e x 

O X 4 X 

HO  ’ 
C P M OQ  "0 

ooo  e 

a a)  x • 4 

•ri  O —i 
•OX  U 

4 u 3 • o 

X eu  cd  a.  x 


P 

4 

4J 

CO 

• 4J 

e o 

•H  4 

H Q4 

•r* 

cm  »h 
4 

•H  ±J 
•H  C 
O 4 


•O  O 
9 M 
H -H 
CJ  > 


TJ 

M 


a m 

4 

Ml  JC 

X J®  « « 

a 

O’ 

3 a p 

ti  ? C 

4 4J 

O 

0 

>,  4 -M  J 

Ml  <<-l 

3 e 

Ml  -Q  • H 4 

a a 

• 

4 <H  -H 

Ml  - g J3 

X Ml 

M 

4 

4 -0  O H 

H O 

X 

m m Mi 

tJ  4 O 

0 4 

■Ml  + 4 O 

Ml 

a e 

4 O E Ml 

•• 

4 

0 n 

0 -w  -H  4 

4 

4 

Mt  4 

0 OO  Ml  4 

« 

Q 

CM  hw 

— c m ai3 

t)H  C OUT)  ) 

4 4 0 C C 4 0 

C 0 *H  "H  4 CO  H 
Ml  -H  Ml  .-I  rH  o LW 

it)  4 g a> 

0 -H  O’  Qj'W  - 

C Mt  -H  -H  0 
0 o mi  cl 
one 
W-H-o  0 
4 0 4 *H 

P „ - 5 *J 

■h  5 ® 0 0 

3 2 « aj 

gi-H  JS  0 ® 


0 S 

n 0 

Q.-H 

M> 

g. 




T 3 4*J-tJ  ® _ 

S J « 4 MO  «H 

0 n oiajo^H 

G 9 -H  > O -M  4 

I 


tr» 

c, 


* 0 

era, 
b!  n 2,-n  9 g 

3 0 o CP  kz  u 

».g  0 « o 2 5 

H >n  d n -h  ** 

o ^ g*-a 

j?  -n  C O rH  “•_( 

®t)  0 *rt 

r e h g -h  -h 

4»  -w  M > <«  3 

“tJ  „ 0 

u 0 M>o  g 
Q,  4 c o 
U a 4 -H 
4 4 0 J-> 

■p  jC  no 
tt  *)  o>a  9 
< c n n 

t)-H  4 


-C  0)  Ml  9 CO  4 
O'-  0 CO  4 J3 

3 MW  4tJ 
0 4 Ml  4 
U C B tJ  4JH 
-C  O’  g (0  03 
■m>  9 mi  a 
X 4 4 W 

. jj  CO  M _ 

>H  . 4J  9 w O 

d u 4 4 q .2 
gi a0  4^ 

0 ■ ■ ^ ^ fl 

c 
0 

H °’S.-g  3,  s 
"2° 
• 0 >. 

a — c 

o'  q 
4 


T3  4 
4 Ml 
CO  4 
0 
a 

0 c 

a.S 

•3  f| 


a 

LW  0 
0 


O’ 

c 

•H 


"i  4 
O ^ 

SI 

S 0 

4 

■n  "0 
C C 

4 4 


4 

C « 
4 Ml 
9 4 
n c 

§ S’ 

> •* 
c 

4) 


e • 

fd 

4J 

4J  a 
u © 
© u 
r-»  U 
0 © 
M C 

a 3 


* 

X 


•6  -o 

S 2 

— 3 

1»  o 
■£  * 


- £ 


-3  U 
3 C 
> £ 
r3  O 

J=  1 

. — -5 


.d  a 


X o 


6 < 


o ~ 
00  ~ 


“ r*3  c — 

— n n 


*2  ^ 

C 9* 

U P 


rS  » 

v,  .— 


If 

s = 

"3  1> 


X ^ 

M £ 


C 

-C  < 


fj  "3  i 
5 if 
I a -i 

3 m j* 


2 -° 
■5  >1 

y»  3 
U 'J 

T3 

iii  P 


X £ 

3 J2 

5 I £ 


■J  u 


_ c 

o 


x 


H '*i 

• Cl 


9*  73 
* ° 
LU  3 


un 
T3  ON 

M r-» 

© 

© - 
a>m 

o ^ 

C M 
0 © rsi 
Q X 

o © 

• O' 

222 


tj 

•H 

O 

> 

a 

o 

p 

a 

<u 

> 

P 

P 

3 

c 

M 

3 


-a 

v 

P 

a 

« 

O' 

O' 

3 

01 

O' 

c 

p 

0 


0 ® 
■w  > 

Si 


a *j 

Ml  2 
4)  O 
C _ 

?a 

* « 


S 2 1C 


a 

o 

H 

a 

« 

JC 

P 


Ml  • 

a a 

TJ 

0 j 

a a 

8 a 

•2  m 
Ml  O' 
3 id 
P * 

a 


3 * 

•f 

$ M 
> 01 
« P 
3 

O o 

^F 

® Id 

C Qj 


& 


co 

TJ 

2 e 
Qj  id 


a —H 

03  ^ 

Aj  <0 

^ M 
3 

© X 
4J 

3 3 

0 U 
U -H 

1 M 
© O' 
05  © 


2% 

- O' 

■a  a 

3 p 
a TJ 
0 3 

Q,r-I 

O 0 
M C 
a-H 

« 5 

id  o 
p 

v *i 

5 S 

5 j? 

a j 

S*o 
° .. 

• a O' 

•H|.S 

F g ? 
O O’ o 

« iH 
0'S  O 

Ml  «« 
®*F  m 
_ O ^ 

SS.5 

•F  K o 

*3  • ° 
•2‘S'S 
.*■3 

•H  M-3 

•C  3 P 

e 

O’P 

- o 


■ — : w 

p c 

O' 

a 


O'  B ® 0'i-t 
e J3  « c P 
H MHO 

S o5  S,” 

a +J  a 
U E 

ffl  H 
id  m p 
-(  ® F 


8 

U IH 
«H  O 

n 

*»  F 

•H  « 
<H  U 


e 

•S' 

tliS-S 

3 

M -P  « 

4J  ® J3  . 
a >H  js  4J  c 

0 W . H 

««a> 
o'  S * 


O V 


O ^ j U 

> c « 

».H  = 
® ‘H 


o 


O >4-g  F 

8,  ^SSo 
8^32-m*  8 

J3*v  5 

^ a • 

C M B U 
OT3  fl  O O 

H -H  « ® -H  H 
® U *J  >,4J 

• a a a « 

m a>  m 
a a a — a a 

ji  aon  Oi a 
H O U - OJ3 


* C — 


: cu  u 
) a a 
i m a 
> O' 

i a u 
) H o 
i a 1*4 
i a 
i a 
: c n 
>-H  3 ® 
) O'  C 

-a  "H  -H 
< j!  'H  rH 

, a 
’ -p 


o P 
a o 

■ci  3 
0 
H 

a 


a a 


H p 


a 


5- 

p 


a 


p 

o 

a 

•Cl 

O 

Ml 

CU 


- v a 

loo. 

° U J3 

a p 
a cm 
O'  >, 

a an 

Ml 

- OTJ 
> p a 
a ja 

TJ  Ml 

a a 3 
o P 
-.  H 3 a 
a p tj  -h 
>.  o a is 

Ml  Ml 
CM  >i 
a rH 

4J  > rH 

gSS 

c a p 

0 a 
— a 

Ml  <*>  — Ml 

O O <N  o 

u.  m «—  a 


a 


a 


~-C  J3 

c a o 
o a a 
•h  mi  a 

P O' 

a u 

Ml  0 • 

a p 

CM 

a 

c a mi 
o .3  3 a 
O O'  c 

*H  -H 

o ® a 
^ *Z  a cm 
F 2 Ml  -H 
J a u a 
® 3 a 
*0  a 

° Ml  J3 

a p 
a cm 
S’  >. 
a a J3 

Ml 

a o ■o 
„ > p a 
a a 

® T3  Ml 

u a a 3 
a p o p 
a -h  3 a 
sLp  to  -h 
^ o a tj 

TO  Ml  Ml 

£ a,  >, 

o a rH 

o P > rH 

a a 2 2 
a e a 
c a p 

® p 2 

5 o 7 

— a 

Ml  H>  — Ml 
0 O <N  O 
Cm  cn  — a 


a v O'p  tj  a ~ 
u c c a c p a 
a a *h  a 3 a ■ — 
H P 0 0 3 — 
f _ c H H CP<N 

3 tj  a o'  a — 
a ® p a tj 
^ Dtj:p  a « 
p p S 
p a -f  a 


a 

O rH 

a Q. 


TJ 

0 

© 

a © 


£ ® S'* 
o c-o 

o c j; 

® rH  *J 
a j3  p •; 

Ml  p -H  ■» 


O P 
a -h 
a 

x o 
a p 


c a 

o p 

•h  a 
.j  a 


3 rH 

mi  a -h  p 
o a f 3 .-i 

p > a s 

•HP  Ml  -H 

a p f a p 
c a ® c 


7c  S 6 •w  . M 

2 C P c F O'p 
p T O'  F C "*  r> 


a 


, a o 
a p x c 


Mi  a 

■F  r®  J3  p 

© 0=4 

g mi  c a 

g a o 
° p -h  a p 
p p -h  » O' 
m « |dj3  • c 
a f p ^ >,-h 
a « a ^ p tj 


22 


•H  3 


a 

x: 


a 
o 
e 
a a 
p .a 
3 mi  a 
a a mi 
a p o 
j3  a p 
o p a 


W TJ  P rn  TJ  0.0  a 


>h  a p a 

rH  P P *H 

a a p 
p o 3 g 

3 P 0 
HH  hP 

o a a p 
a -o  c a . 
p O'p  e 
a o a p -h 
a x p p 

Stj  /•a  o 

■p  a H a p 

Ml  36  P 

p o a p 

p P F 

p a 


a 


TJ  a 


■*  2 a-H 
M A JS 
p a 91  F 
’H  p p 

*■%*: 
\ p p 
a 


a 

> 

o 

p 

c a 
o 

•H  — 


£ 3 ~P 

IS* 

■§2  • 

2^  ® § 

M > -H  p O 

o'  p p a —r 
• paa  — 
a c o.  mi  c cn 
Miosaa  — 
o a mi  a a 
a a a a •o 
a p mi  o c 


■o  P Ml  >1-0  c 
P P 3 P P 0 

p a o 3 p 

sa  TJ  0 P 

a p a. 


p 
n p 


c p c 
OP  0 

p p 
fl  0 F 
2 aP 


0 

CM  a 

"O 
o c 
o a 


a s 
3 F 

(TJ  © © • 

U V -H  © 

C TD  *0 
0)  © c 

a p p fl 
cn  a p 

a p ”1 

E fl  f TJ 

■ a F C a 

a tj  a ® c 

a f f 3 

s ®3 

0 


0 P 
O P 


P F . 

g 0 

Od 


^ © 

— u 

•H 
M 

° F, 

— ° P o. 
C*p  a - 

5 O'p 
c a H 

?;  'o>p  ji  : 

>pH  (Tj 

© 0 T3  4J 

£ F TJ  O'  >• 
jJCSH 

X p a p ■ * 
p**  --2 

0 p o 0 
a p p 
p p p 
p p a ■o 
C O'  c 
a p 
a mi  _ 
a mi  a 


p >. 

} H 
© © 

S-S 

p p 


1 TJ 
C 


c c 

Ml 

3 a 
p p 
p a 
s ■*  _ 

o MI  •o 

p a p 
f e o 
O'  0 

-zr- 

a a 

a 


s 

F 2 o 
O'  F p 

a p p 
.p 


a 


a 


a 


®J  s 

aF  § 


M 0 
3 C 
0 


*-H  VM 


5 a 

•h  0 


O' 


p ?p  0 
Q.  ® n P « 

F r-2  0 g 

?TF  ® 3 

f f p f a 

3 p TJ  2 p 
0 3 < a® 

o c ®5 


© 

» w „ 

2 FP 

fj  m ® 

(H'ljj  ” « 
Q)  ji 

0 0 '"p  ® 

0 p O’ 


a 0 
c c P 

P O'P 
p p a 
a a a 
a u s 


h a 

a?s 

Mi  P TJ 
•h  a 
a 0 tj 


a p tj  13 


p 0 0 jz  a c 


O 


a 

a 

o 

•H 

U 

® 

a 


M 

3 

0 

>i 


a u 

1 - 3t 


i>  — 


^ -3  ^ 
*T  ^ SS 


T3 

-r'  V *3  TJ 

o .2i 


J f 

- u 


Ql 

■/)  fl  - a 

c 2 a 5 


d G — r3 

— 5 a r, 

V O • r-  ^ 

J 3 O 


r=  Z 


E 

U 


■?  5 “ g ^ 

^ 213  3J= 

5 E Jl  — ti 


E tj  5 

3 G 


e _ 

-J  — J"!  r- 

y > - I 
agl  = 
§ < 


s » 

- -2  £ 

C Q.  C 

* ?>  Q. 

. — fc-  .~  './i 

„ ■ O u • U 

— a • - 6 a: 

= 1!^  §2 

'=1|9 

b S «> 


' X 
^ £ 


-3  Q. 


CO 

05 


zf 
^ 0 


cn 

vo 


X 

o> 

-Q 

O 

X 

U 

O 


(N 

CO 


V) 

0) 

0) 

X 

a 

X 

C*) 


r* 

cn 

o 

m 

<j\ 


O 

2 


cn 

3H  CD 


x: 

> 

AJ 

>1 

<D  C 

D 

4H 

03 

03 

AJ 

in 

*H  H 

XI 

4-4 

aj 

Q E 

-C 

■H 

•H 

XI 

D 

O 

> 

O' 

Q 

9 0 

u 

AJ  X 

u c 

- <Q  SZ 

0 

c 

3 

Q 

AJ 

4^  in  u 

-H 

C 03 

03  H 

03  rH 

>1  H X 

C 

in 

E 

■ H 

>t 

0 

03 

a h 03 

X 

03  C 

a 

X 03 

<0  > 3 

•H 

03  in 

E 

03 

.c 

a 

X 

in  3 

O H 

in  03  x 

03  U 

3 0 

X X Q O 3 


TJ  O X 


W U Ch  o ^ U M 


a 

V-4 

(T3 

•H 

X 

>1 

1 

0 

0) 

X u 

in 

H 

03 

u 

O 

03 

in 

*x 

03 

cn 

03 

X 

2 

X 

G 

X 

X 

03 

03 

c 

c 

a 

0) 

X 

cn 

E 

X 

03 

0 

G 

in 

in 

03 

0 

O 

C 

3-4 

in  x 

X 

0 

0 - 

X 

U 

c 

03 

03 

cn 

c 

X 

cn 

• 

• H 

in 

G 

s. 

1 

•H 

•H 

O 

X 

•H 

H X 

ID 

H 

X 

X 

G 

d 

c 

in 

X 

03 

03 

•H 

3n 

X 

X 

a 

G 03 

03 

X 

X U 

c 

in 

G 

03 

d 

• H 

0 

•H 

X 

0> 

X 

3-4 

H 

03 

X 

03 

U) 

03 

03  X 

X 

u 

U H 

r- 

0 

X 

-H 

X 

•X 

cn 

X 

x 

U 



3-4 

X 

a 

03 

a 

o> 

3-4 

X 

M 

E H 

d 

d 

d x 

■H 

O 

X 

X 

O 

rH 

G 

U 

d 

03 

X 

a 

in 

-H 

X 

3-4 

03 

3-4 

X 

X x 

X 

X 

>1 

O 

03 

G 

03 

■H 

03 

<D 

X 

in 

C 

3-4 

c 

03 

H 

03 

3-4 

in 

O 

in 

> • 

u 

0 

O in 

03 

u 

X 

3 

X 

03 

u 

X 

rH 

d 

1 — 1 

0 

<Ti 

■H 

0 

•H 

a 

U 

H 

a 

•H 

O X 

X 

X H 

> 

d 

rH 

X 

•H 

rH 

c 

O 

X 

cn 

*H 

n 

0 

in 

G 

E 

E ax 

a 

ax 

O 

X 

03 

- 

03 

X 

in 

X 

H 

H 

X 

a 

rH 

03 

03 

3-4 

X 

in 

O 

X 

•H 

■H 

X) 

0 

0 

d 

in 

X 

O 

03 

X 

X 

X 

a 

a 

E 

03 

in 

X 

G 

CTl 

• — t 

Cn  03 

X 

X 

G 

a x 

a xi 

H 

X 

C 

X 

•H 

X 

in 

03 

03 

X 

■ — 1 

(TV 

H O 

X 

• 

G X 

0 

a 

C 

•H 

E 

3 

O 

in 

03 

CO 

a 

03 

03 

03 

3-4 

03 

rH 

< 

H 

' l 

O O 

03 

X 

H X 

03 

rH 

X 

•H 

in 

X 

u 

•H 

c 

-x  x: 

in 


- X 

— <XJ 

in  g 
a 

•h  in 

r-H  AJ 

-H  U 
•H  d 

x:  tj 
a.  o 
— - x 
a 

>i 

c TJ 
03  03 

a c 

£ H 

O X 

u a> 
x 


o x: 

-C  X 
03 

XJ  0-4 


axj 
X u u 

U)  C H 
03  H 

a)  u i) 

d 

- a 

05 

X 0) 

x: 


X 
D 
X) 

<— i a) 
< > 
o 
>»  x 
>i  a 
x a 
in  o3 


> o 

-H  3 U 


<fl  £ 

O' 

Cl)  cn 

03 

03 

C 

c 

X 

i—4 

<H  «* 

-0  <0  -0 

• H 

x 1 

X 

O 

x 0 

U2C 

05 

E 

X 0 

03 

X 

C X 

nj  it) 

X 

O 

03  x 

03 

X 

03  03 

D U iJ 

1—4 

>1 

X CO 

cn 

03 

x x 

O'  U 
O <V  |*J 

X 

3 

Q m 

O 

a 

in  0 
X ■ — 1 

o 03 

■H  XJ 
aj  a 
03  1-4 

6 u 

X 

o c 

4-1  (T3 

a h 
i XJ 
03 

> C 

cn  03 

X (J 

o> 

g - 

UJ  on 
05 
03  05 

X rH 


c o 

O X 

Q a 


X X 

2:  a 


o 

CQ 

d 

03  • 

03  O 
3-4 

d • 
cq  a 


x 

£ 

x 

03 

03 

Q 


in  d 
a in 


•H  TJ 
X C 
a o3 


x e 

AJ  o 

x 

X 4-4 

o 


X O 


- O 03 

x ax 
03  a d 
aj  d x 
o m u 


X 
03  X 

aj  a 1 

03  O ‘ 
X 


6 
O 0-4 

> o 


03  O G 


- — AJ  »— I > 4-4 


U AJ  O X 


in 


C o 
H cn 


AJ  AJ 
03  03 
I AJ  X 

I CO  AJ 


rH 

a 

U 

3 

X 

03 

a 

c 

d 

X 

H 

X 

a> 

O 

03 

in 

c 

X 

>1 

03 

X 

03 

-0 

TJ 

X 

u 

•H 

0 

« — 4 

> — 1 

03 

in 

.c 

03 

d 

03 

TJ 

X 

•H 

=> 

03 

X 

-0 

03 

X 

N 

X 

a 

a 

03 

X 

cn 

in 

X 

0) 

X 

•H 

u 

XJ 

a 

•H 

03 

03 

c 

0) 

03 

X 

X 

lD 

X 

X 

E 

TJ 

X 

0 

03 

> 

O 

X 

G 

H 

03 

d 

in 

d 

X 

X 

O 

X 

u 

•0 

03 

X 

X 

X 

c 

03 

O 

d 

c 

U 

, 0 

>1 

0 

cn 

rH 

c 

Q 

> 

«. 

X 

in 

03 

X 

X 

1 — 4 

c 

03 

03 

q 

0 

lT> 

in 

03 

0. 

1 — 1 

* 

H 

JZ 

Csl 

0 

in 

a> 

a 

a 

03 

03 

u 

c 

a 

X 

E 

< 

X 

03 

U 

X) 

d 

c 

03 

in 

X 

<X 

03 

ID 

H 

T1 

03 

m 

d 

0 

03 

• 

X 

rX 

X 

0 

0 

■C 

X 

05 

•m 

x: 

in 

O 

rH 

0 

X 

X 

X 

03 

05 

>1 

in 

03 

a) 

X 

a 

rH 

X 

X 

X 

X 

a> 

V 

X 

in 

03 

03 

rH 

0 

H 

c 

G) 

JG 

• — 

H 

d 

«X 

X 

rH 

-O 

u 

03 

X 

> 

.c 

c 

<X 

O 

03 

C 

03 

03 

in 

X 

rH 

X 

•H 

03 

E 

X 

03 

X 

a 

03 

0 

X 

•H 

«> 

X 

03 

03 

X 

0 

0 

Q 

> 

c 

c 

X 

0 

00 

X 

u 

a 

03 

q 

X 

0 

H 

0 

X 

CD 

03 

X 

>. 

03 

. 5 

u 

X 

05 

03 

TJ 

X 

03 

E 

TJ 

a 

0 

cn 

TJ 

rH 

O' 

03 

X 

O 

d 

q 

X 

C 

in 

03 

03 

X 

>1 

in 

c 

X 

E 

< 

X 

•H 

X 

X 

c 

X 

03 

X 

0 

0 

O 

a 

H 

c 

c 

u 

03 

03 

X 

03 

03 

u 

X 

3 

H 

D 

03 

03 

> 

a 

-C 

03 

X 

X 

X 

X 

n 

■f—i 

3 

03 

03 

•H 

X 

03 

03 

TJ 

U 

u 

0 

X 

X 

03 

03 

X 

n 

C 

03 

L> 

X 

03 

X 

03 

G 

-C 

s. 

►H 

X 

03 

TJ 

03 

a 

a 

dJ 

< 

H 

•H 

X 

in 

U 
03  r-4 

x 3 a 


X in 


a a 4-4 


- x 

x c 


0)  03 

E 

03 


O X X 

c a 

x x 

1-4  ><  d 
o 03  a 03 

3 x 

03  • AJ 

rH  > 1 M 

AJ  rH  O X 


X c 

H O 

I — 1 

03 

X X 
C X 
0J 


03 


aj  in  h 


X 
AJ 

c 
o 
u 

d 

u a 


03 


E 

d x o 

X O C X 
o a o aj 
x E u o 
a h 03  x 


( 0 


■o 

a) 

to 

. — . 

c 

AJ 

H 

AJ 

r—4 

3-4 

4-4 

•H 

u 

0) 

x: 

03  CP 

o 

0 

o 

n 

XI 

AJ 

x:  c 

CD 

0>  > 

1 

a 

AJ  H 

— ' 

to 

d) 

rH  f-H 

c 

0) 

c 

x. 

"0 

> 

o c 

AJ 

u 

> 

XI  H 

OJ 

A. 

03 

c 

c 

AJ 

r—4  AJ  -H 

AJ 

c 

c 

to 

AJ 

c 

3 TJ 

> 

U 

o 

03 

H 

r-4  4-4 

03 

41 

03 

c 

H 

03 

■ — ) (T3 

c 

to 

H 

c 

O to  03 

£ 

U 

o 

c 

a 

•H  <D 

0 

■ H 

a> 

AJ 

AJ 

3 

U M 

c 

£ 

■H 

•H 

A 

D 

E 

(TJ  U 

u 

£ 

•H 

c 

AJ 

03  03 

•H 

o 

4-4 

-AJ 

o 

> 

13 

TJ 

03 

U 

TJ  C K 

u 

•H 

03 

to 

o 

03  U 

CT\ 

- -4 

■a 

U 

O 

3 r-4  03 

d 

c 

Vl 

(O 

H 

o 

cn 

O 

03 

•H 

a 

3-4  4-4  x; 

03 

- 

CP 

03 

03 

£ 

<0 

r-4 

> 

4-4 

a u ai  t-> 

(X 

to 

H 

a 

c 

3 

•H  tO 

>1 

C 

■H 

r—4 

o 

X o 

a <u 

o 

V 

■H 

d) 

0) 

<—4 

c 

AJ 

• — 4 

c 

H 

4-4 

H 

V-4 

to 

• — 4 

■O  -* 

Q. 

H 

03 

CP 

o 

c 

o >x: 

> rH 

03 

CP 

03 

3 

o 

C 03 

a 

x: 

•H 

03 

AJ  AJ 

H 

x: 

c: 

CP  CQ 

u 

3 g 

AJ 

- — 

to 

03 

to  r-4  -r-4 

• 

■H 

AJ 

•H 

V 

V V >• 

03 

AJ 

E 

to 

Ai 

TJ 

to 

41  U 3 

£-> 

JZ 

c 

>1 

Vj  dJ 

c 

(0 

0) 

0)  -C 

4—4 

4-4 

3 

4-4 

3 

AJ 

£ 

04 

CP 

•H 

I — 1 

i c 

03 

(0 

Cl. 

tj  u 

r—4 

a. 

o 

4-4 

o 

c 

3 0)  O' 

M 

c 

4-4 

ZJ 

<3  2 

o 

•H 

03 

< 

rH 

u 

0) 

r-4  2*  c 

o 

to 

•H 

03 

3-4 

3C 

3-4 

to 

to  _c 

AJ 

AJ 

ZJ 

c 

(0 

O 03  H 

to 

c 

3-4 

AJ 

>H 

u 

a 

■h  3 

o 

to 

C 

to 

o 

u 

03 

> JU 

<k 

D 

3-4 

03 

•H 

-C 

AJ 

0) 

03 

•H 

3-4 

o 

m 

u 

0) 

3-4 

to 

3-4 

to 

rH 

AJ  >. 

a; 

U 

AJ 

AJ 

AJ 

a 

>u  O 

o 

to 

u 

Z) 

3-4 

rW  -V 

3 TJ 

' — 4 

03 

to 

u 

U 

c 

u 

V 

0) 

3-4  < — 4 4-4 

•H 

c 

o 

3 

\S  li 

c 

0 

•r-4 

AJ  AJ 

- 

O' 

<u 

<D 

3 

x: 

M 

3 <0 

y o TJ 

o 

O 

3 

3 

o x: 

4)  U 

03 

0) 

a 

U TJ 

AJ 

to  (/>  03 

1 

u 

o 

>• 

2 0 3 

a, 

V 03 

03 

tj 

A| 

O 

c 

to  > 

<T» 

o 

AJ 

e xi 

U 

O 

03 

Ui 

5, 

3 

03  3-4  r-4 

<J\ 

AJ 

c 

•—i 

03 

o 

a 

a <n 

<v 

U 03  AJ 

CM 

o 

AJ 

o < 

m 

•H 

41  X H 

03 

•H 

U 

AJ 

0) 

AJ 

lT) 

03 

u 

> 

C j-l  XI 

AJ 

03 

>-  X 

A 

to 

• 

x: 

a 

0 41 

rH 

•H 

03 

n 

C 1 — t 

H 

— • 

o 

O 

AJ 

4-1 

u 

4)  a 

o 

rH 

g 

o 

o * 

g 

•—A 

3 

X T)  g 

CD 

3-i 

3-4 

•H  A| 

i—i 

« — 4 

V 

>• 

3 

O 

xi  C O 

TJ 

o 

a 

AJ  03 

•H 

03 

XI 

to 

<T)  U 

rH 

4-4 

u g 

> 

O 

c 

O 

AJ 

3 

c 

03 

a 

tj 

4-1  TJ 

3 

•H 

AJ  (0  i-H 

03 

O 

•H 

c 

"0  W 

0) 

c 

0) 

<u 

0 

• a ns 

3 

H 

o aa 

TJ 

03 

03 

AJ 

rH 

tO  H p 

03 

■ — 4 

> — 4 

u 

q 

a 

3 

c 

03 

to  H o' 

e 

o 

03 

03 

a - 

u 

to 

03 

to 

c 

03  *-4  03 

O 

c 

a 

03 

a. 

u 

E. 

4J 

■H 

U H 

•AJ 

o 

■H 

t> 

to 

& 

c 

r—4 

ux  c 

u 

•H 

a. 

•H  (TJ 

o 

AJ 

XI 

03 

3 

3 

03 

(T3  &•  03 

03 

4-4 

AJ 

o c 

AJ 

G 

03 

o 

a 

AJ 

•H 

•H 

to 

03 

O'  o 

TJ 

e 

•H 

41  3 C 

c 

TJ 

to 

ai  cj 

0) 

■ H 

o 

03 

to 

03 

a, 

u o O 

o 

*» 

TJ 

03 

•0 

r—i 

r—4 

o 

H 

H 

•r-4  r—4 

• 

u 

O 

03 

M 

3 C 

X3 

4-4 

CP 

(0 

3 H <11 

to 

m 

a 

3-1 

03 

<— 4 

r—4 

•H 

03 

c 

(0 

cr  03  aj 

3-4 

0) 

VO 

03 

X 

U 03 

4 

03 

rg 

<0 

£ 

H 

03 

U 03 

0) 

(0 

vo 

U 

w 

u 

H 

C 

<T> 

(0 

3 

3 

3-4 

03  r—4  3-4 

AJ 

03 

i 

H 

0)  (O 

03 

O 

03 

rH 

O 

a 

r-4  03 

c 

03 

or 

(O 

d) 

jG  a> 

> 

H 

aj 

i—4 

o 

3-1 

o -i  a 

01, 

rH 

CP 

(1) 

JX 

E-  3 

03 

AJ 

03 

u 

> 

CP 

li 

X 3 o 

SJ 

CL. 

CM 

'O 

AJ 

-Q 


N» 

05 


> 

u 

z 

LU 


O 

< 

z 

O (O 

— ■ 

h-  o 

a 2 

*-  “ « 

° " ? s 

a = 2 § 

a S “• 

— i < * © 

< z * ®» 

5 s *•  < 

5 * » ; 

S * 5 5 

^ = " o 
O 5 o * 
K * 5 < 

— O Q Z 

> o i " 


</> 

111 

(- 

< 

I- 

</) 


I )> 


t5 

CD 


ch 

o u 

01 

G 

2 

c 

rH  H 

o u o 

a) 

id 

o 01 

it)  <C  nj  u 

a q 4h 

rH 

at 

0) 

■rl  E TJ 

0) 

i 

J 

G G <xi 

01  2 

•H 

A it 

rH 

at 

xi  3 at 

a 

u 

OflU* 

6 — — • 

£ 

x>  u 

TJ 

U Ol-rl  TJ 

•rl 

m 

•rl  <tj  U M 

0)  11  0) 

0) 

< 

d) 

3 

p oh  at 

rH 

a 

u <u  a a 

oi  >4X1  oi  at  ui  >, 

A 

Cl 

> 

TJ  rH 

El  Ol-rl  Cl 

<u 

1 

DHO 

<u  u a>  x: 

»H  (Tj 

u 

O >4 

•H 

C U 

TJ  XI  -H  TJ  Cl 

a 

K 

3 

2U20) 

C rl  o i-i  u 

in  3 

4-1  U 

iJ 

id  C 

G oi  xi  o at 

•H 

a 

id  rl  XI  Qi 

1 

Cl 

-rl 

as 

•H 

01 

id  G 2 4h 

04  rH 

0)0)  «-rl 

2 id  K emu 

o 

Sri 

C 

as 

o tj  at 

( 

d 

fiCHH 

3 01  01  O 

o o 

01 

u o 

G 

oi  x: 

01  u C 0)  G 

rl 

4 

j 

XI  xl  M 01 

TJ  a c — 

1 

TJ 

•» 

G Oi 

a) 

01  U A 

Cl  id  A Qi 

■H 

t 

3 

m a. 

G -rl  Drl  U 

G 

at 

u 

01  -rl 

u 

at  tj  xi 

o 

* 

U 

Cl  4H  > -rl 

id  ' — 1 1 — i ' oi 

id  a 

as 

2 

01 4-1 

ci  x: 

3 

> C - id 

ai  o a 

4_]  its  at  *»-i 

XJ  CTlrH 

3 

id  id 

p.  t 

oi  -h  aS  jj  oi 

ai 

■a  c 

u a o o 

O rl 

01 

u 

>< 

Cl  Id  -rl  TJ 

TJ 

t 

0 

Cm  Orl 

4J  G rl  G 2 

JJ  Cl 

u 

- — - 

tj  a 

OlOl  - 

01 

- xi  at 

3 

! 

u 

3 O rl  -rl 

o oi  an 

H 

id  at 

G 

at 

0) 

at  a -h  at  -ri 

c 

u 

rl 

m Dio 

E TJ 

id  id 

rH 

xi 

at  e 

•H 

>4  > 

as 

01  Cl  XI  > 4H 

> 

u 

in  ai 

3 G a OJ  rH 

C 

rl  C 

TJ  13  -rl 

u 

O at  Co  -rl  -r| 

i 

0 

G 

ai  e os  a» 

Id  O U G -rl 

- 0) 

3 

a> 

I o 

3 

JJ 

a 

Cl  > XC  XI  4-1 

a w 

a) 

■rl  o rl 

0)  t-l  G -rl  2 

cn  3 

a 

£ 

O Cl 

rl  T3  Id 

X 

U rl  Id  G 

n 

R 

Xl  -rl  . P 

Cl  -rl  -rl  r- 1 

G 01 

3 

U -rl 

u 

at  g oi 

id  ci  oi  q at 

at 

i 

U 

•rl  U >1  El 

3 > oi  e 

•rl  01 

01 

> 

c 

01  Cl 

G G TJ 

u 

o 

M 

a 

rl  u UU 

m c Q4  o 

6 -rl 

o 

id 

at  c 

•H 

o at 

>r  G 01  H a)  -H 

o. 

03 

as 

■H  III  C 

• 

01  IN  -H  Cl 

O 

G 

A 01 

Qi  u J3 

O 01  C XI 

5? 

jj 

Xl  co  ai  oi 

- 04  4H 

>4  O 

01 

•3 

it 

TJ 

O rH 

•rl  O 5 rl  XI 

01 

a co 

•h  O)  oi  c n 

Ci  4-i  id 

3 U 

0) 

2 

id 

at 

ci 

G 

xi  ci  nj  id  o 

01  T3  ft  0)  M 

0 O 01  rH 

rH 

00  G 

N 

Qi 

O 

U U Q.  G 

c a ii 

oi 

-H  4-1  01  -rl 

- 11 

-rl  TJ 

•rl  Id 

• 

>4 

G 

•H 

p id  oi  tj 

•• 

o <d  c p4 

Q 

c u o gi  o 

Cl  o 

£ 

c 

It 

JJ 

rl 

G O 

JJ 

Ei  oi  oi 

M 

0) 

a o x 

a»  c ci 

at  a 

id  oi  c 

u 

id 

O rl 

U 

xi  oi  oi  ci  id 

ai 

ft 

0)  ~ -rl  0] 

u oi  oi  cc  <u 

a 

r* 

■j 

oi  o < 

c 

■rl  1) 

OS 

oi  at  at  ci  x; 

oi 

a>  a,  u 

u 

G 6 U X TJ 

m ci 

o\ 

Q 2 

id 

1)  u 

G p H at 

id 

U 04  U 11 

c 

M X)  U 01  p 

id  o 

4-1 

2 

Oi 

CJ  < TJ 

o & ci  4h  c? 

a 

U (DC 

ai 

ci  id  ci 

U 

%4 

o 

at 

c 

at 

Id 

at 

u -h  at  at  oi 

5 

ci  z xi  x> 

e 

4H  Id  Q.  >4  u 

Cl 

o 

at  A -rl 

Cl 

TJ 

01 

G A U Q 

2 

3—0 

3 

O 04  6 13 

O 0) 

3 

A it 

a 

at 

at  at 

o 

ci  B oi  a§ 

O Cl  Tj 

x> 

0)  -rl  G 

u x: 

oi  id 

P 

•H 

J 

X!  -rl 

Qi  O U -H 

UQjOJfTj  U Q T3  ftS  U C D .G  C/l 


U<u  0<U  0)<U  DM) 


d) 

as  u 

rH 

x: 

u 

2 

JJ 

c 

rH 

at 

•h  ci  at 

-rl  Cl  XI 

01 

■H 

u 

jj 

. 

x: 

£ 

u as 

O 

JJ  < rH  0)  C/l 

<11 

id 

aS 

xi  tj  at  A 

01  P • H >, 

at 

TJ 

Qi  OI 

>i2 

H 

OJ 

•H  *r-i 

•H 

aS  *h 

e 

G 

•H 

aS 

id  tj  * 

01  CQ  c i x> 

> 

(N 

O 

G 

G 

as  in 

am  o 

CN 

>4X1  > 

JJ 

a 

id 

U 

u 

G Cl 

O O rl 

■rl 

2 

as 

•H 

o J4  cn 

as 

4H  Cl 

00 

u 

G d) 

u 

Cl 

u 

G 

as 

id  o at 

Cl  at  -rl  at  rl 

XI 

as 

x: 

£ 

•H 

G 

O CC 

ai 

•H 

as  u 

as 

id 

c 

as 

Q.CI  XI  T > 

UX  XI  U -rl 

id 

> 

at 

jj 

•H 

JJ 

- as 

at 

5 

T3 

u 

rH 

6 

a 

04  o 

jj 

O 

■H 

XI  Id  G U 

G 

■rl  X! 

JJ 

U 

oi  s: 

> 

in 

£ 

XI  - 

Cn 

G 

o 

5 oi 

£ 

at  2 

o 

wCO 

at  E id  id 

Ch 

JJ 

JJ 

o 

G 

U E- 

■H 

cn 

U TJ 

G 

U 

aS 

a. 

o as 

M 

Q 

Q4  TJ 

o id  at 

x:  >,  3 -ri  o. 

at 

as 

a 

G 

u 

0) 

u 

cn 

•v 

-H  Cl 

•H 

as 

T3 

U 

as 

G 

■rl  TJ 

XI  13  H H 

XI 

G 

O 

Jj 

as 

as 

rH 

G 

ch  id 

£ 

as 

V-4  rH 

•H 

rH 

A TJ 

aS 

x)  TJ 

u ac 

r| 

U 

ro 

01 

01 

c • 

G 

aS 

xi  id 

a\ 

o 

Cn 

o 

as 

> ~ 

OS 

cn 

JJ 

at 

Cl  Id  XI 

ci  tj  at  E o 

>d 

as 

G 

01 

c 

as 

H 

» 

cH 

01  ai  rH 

O 

u 

u 

c < 

U 

N TJ 

o c a> 

O ai  OS  O -n 

jj 

as 

O 

G 

0 

sh  cn  as 

dS 

CN 

H O H J 

u 

G 

W 04 

G 

D TJ 

>.  at 

04  Id  3 

4-i  ci  urn 

at 

H 

> 

•H 

O 

u 

O G 

u 

> 

iH 

<U 

Q 

as 

d) 

u 

QS 

G .H 

u 

01  u E 

at  4j  2 

at 

•H 

JJ 

•H 

jj  aS 

rH 

•rH 

0 

G 

X 

• 

V-i 

£ 

ai  — 

P 

OJ 

aS 

as 

U 

c > 

x>  XI  O C 

Cl 

U 

as 

JJ 

» 

a u 

JJ 

U 

T3  O 

O TJ 

2 

C 

2 

x: 

2 

A 

G 

G 

id  id  2 

G 01  -rl  Id 

x: 

as 

U 

U 

m 

03 

as 

V 

G 

G Q 

m 

G 

M 

o 

jj  aj 

o 

H 

aS 

C 

Cl  a 3 

at  -h  3 c 

E- 

G 

C 

H 

•H 

E 

V-4  U 

G 

C 

XI 

as 

OS 

as 

u 

u 

u 

jj 

xi  id  oa 

E G id  - id 

O 

U 

4-4 

H 

rg 

ds 

O 

u 

o 

d) 

rH  • • 

rH 

u 

•H 

' -H 

•H 

S 

as 

0) 

X) 

at  -h  at  oi  xi 

•H 

as 

-H 

U 

as 

U JJ 

•H 

ds 

JJ 

U 

M JJ  O 

u 

aS 

> 

JJ  U-4 

> 

3 

> 

G 

at  c at 

oi  E ci  h c 

U 

jj 

01 

U 

as  G 

JJ 

jj 

u 

G 

O U 

o 

d) 

G 

U 4-4 

G 

CQ 

as 

O 

A O X! 

id  -a  3 oi  o 

u 

rH 

O 

as 

jJ 

ds  -H 

U rH 

o 

CQ 

3 m Q<  2 

Q 

U 

cool 

JC 

U 

xi  2 t- 

at  m m a 2 

< 

< 

£ 

u 

01 

G 3 

< 

as 

d> 

DS 


u 


-V  ^ 

2^-3 


> c 
c o 


V an  ‘ 


C 3 


2 15 

^ JO 
ZO  D 

C *> 

_*  Oil 
73  C 

? a 

5 u 


— 

Hi 

2 u .s 


c jj  u 

T3  CL 

U £ 


— ■_> 
jj 

3 i-» 

>■1 

S 2 
I Eo 


u — 

> --3 

u E 

„ u 

-H  < 


c 9> 
■p  -5 


, - E 

II 

'5  | 

=3  X, 

U Si 

-C  u 

■i  ^ 


c i 

U 

T3  £ 

‘■3  ra 

^ 3 
—1  c 
X .2 

H 5 - 

— .-  u 


3 CO 
c.  Jr 


, ^ H 

' ~X  ZI) 
3 ^ 

- "3 

§ 3 


2 '-* 
DJj  ^ 

"7s  *5 


s\  c 


e-s 
u 

•C 


J u 
— .-n 
£ C. 

3 5 

~ c 


5 o 

efl 

5 D 

S'?  - 


3 _ 

C 3 
r “3 


CL 

•3 

0 

C 

D 

c 

3 

(J 

C 

3 

2 

3 

O 

O 

u 

3 

✓j 

3 

LU 

u 

L> 

V 

e 

E 

C £ 


3 

71  — 


E .v  * 


2^0 


U U 
“ * 

U 
yi 

3 


ao  "3  ^ 

^ W c — 
3 -J  ^3  « . 

— JJ  u ^ 


U * 

■3  i 

2 S. 

1< 

3 C 

+?  u 

C rsj 

II 

.5  2 

c .2 


n O' 
.c  LU 
? O 


V — 

~ TJ 

S3  5 

o 


-D 

V) 

E- 

0 < 


* - - = E -5  >.-S 


r- 

=/>  L_ 

u r- 


3 "3 
— V 

a e 

a T 


a u 


1J  -3  c 
A C 3 

ci| 

P Ir  c 


-P  -n  ^ 


00  O 

r-  a 

4 -5 

y,  L> 

U 

0/J  L> 

a I 

C “= 
— ^ 

^ - 

■SS  — 


§■  £ 

E u 


u G = 2 
O Jl  S*3 
C.  y r,  ^ 

W .-3 

r*^  — c _ii 

5 -e  o M 

2P  « | •“ 

E •-  j§  ^ 

^ ^ a> 
~ y £ z 
5 c “ S 
•5  |S  8 

d ap  •—  u 


“3  -C 
-y  H 


UJ 

Q 


3 '3 


W U 

. '-J 

3 ^ 


E £ 

3 3 

CL  CL 


*3  p 
E E 


3\  3. 

t -3 


C O JZ 


a 3 
3 w 


73  c 

<✓>  3 
~ si 

r 

i>  ■ — 

2 5 
“■  5 

3 h 


3 .E 

_3 
■3 


£•5 


I E 

P 3 


£ * 


3 

T3 


.lOv  C £ 


CL  ' 

E 

3 

CL 

3 


_ "3 

3^  E 


OXj  ^1 


W -C 
^3  h. 

“ £ 


E ^ 

o.  S 

c 


£ . 0£  3 


o u U L» 
u 5/j  L 3 
CL  ^ CL  C. 
Q.  3-  <f  3 
^ C • — 


CL  V 


“3  £ 


73  -j 


LU 

3>  G 


2 £ u c 


41 

41 

T> 

T3 

CD 

0) 

cn 

A 

(7) 

AJ 

07 

rH 

rH 

c 

AJ 

3 

TJ 

G 

07 

O 

AJ 

03 

d) 

c 

>» 

0 

u 

rH 

3 

•H 

rH 

07 

•H 

TJ 

F 

rH 

a 

4) 

a 

0 

0) 

Xl 

G 

d) 

03 

O 

0) 

AJ 

0) 

3 

c 

T3 

U 

•H 

O 

03 

V4 

AJ 

41 

4) 

U 

•H 

•H 

AJ 

4) 

■o 

3 

AJ 

AJ 

cn 

3 

cn 

0 

01 

07 

41 

3 

> 

P 

0) 

a 

c 

0J 

3 

a 

u 

u 

p 

a 

AJ 

0 

> 

T3 

•H 

4H 

03 

-H 

0 

n 

O 

07 

AJ 

•rH 

G 

41 

cn 

TJ 

AJ 

0 

44 

XI 

cn 

0 

0 

J2 

0 

•H 

C 

c 

r3 

rrt 

a 

CD 

4) 

rH 

cn 

G 

0 

cn 

AJ 

P 

<1* 

07 

•rl 

u 

c 

AJ 

*r4 

c 

07 

0 

u 

c 

cn 

•H 

AJ 

U 

a 

•H 

•H 

4) 

■o 

fc- 

•H 

3 

G 

c 

-H 

T5 

c n 

M 

4) 

34 

4) 

O 

rH 

X 

0) 

CD 

G 

cn 

a 

1 AJ 

TJ 

0 

03 

a 

V4 

AJ 

cn 

U 

c 

M 

0) 

O 

AJ 

0 

0 

cn 

G 

4) 

01 

C 

4) 

T> 

P 

0) 

0) 

0) 

H 

TJ 

CD 

Tl 

G 

u 

r—i 

•H 

0) 

U 

3 

m 

>s 

AJ 

03 

0 

3 

CQ 

X 

03 

x: 

u 

CD 

•rH 

03 

G 

4) 

m 

a 

c 

•rl 

cn 

rH 

2 

AJ 

a 

XI 

ffl 

41 

G 

41 

O 

AJ 

03 

3 

U 

cn 

3 

4-4 

c 

c 

cn 

0) 

44 

cn 

x: 

0) 

4) 

G 

cn 

rH 

07 

XI 

G 

•H 

CD 

3 

0 

4) 

•rH 

O 

U 

03 

u 

•H 

0 

0. 

0 

03 

a) 

u 

3 

■H 

u 

e 

01 

a 

c 

AJ 

<D 

•H 

>, 

AJ 

4) 

*H 

fi 

G 

ai 

0 

u 

TJ 

a 

TJ 

• 

U 

u 

ai 

AJ 

c 

E 

A 

u 

£ 

J2 

U 

3 

0 

cn 

4) 

u 

G 

•H 

• 

-H 

rH 

X) 

AJ 

rH 

4) 

3 

>. 

34 

0 

0 

w 

XI 

3 

•rl 

1 — 1 

ai 

03 

« 

s 

45 

•H 

cn 

■H 

iJ 

u 

cn 

c 

u 

03 

> 

O) 

0 

•H 

CD 

0) 

C 

AJ 

rH 

•*H 

03 

3 

AJ 

rrt 

07 

AJ 

> 

X 

01 

G 

G 

AJ 

07 

u 

TJ 

4-1 

•H 

c 

03 

A 

u 

•H 

c 

cn 

AJ 

CO 

0) 

O 

cn 

•«H 

AJ 

> 

G 

4) 

g 

44 

3 

44 

AJ 

c 

03 

x: 

0 

•rH 

c 

it 

G 

cn 

O 

•H 

4) 

TJ 

•H 

x: 

3 

0 

u 

-H 

u 

03 

4) 

a 

0 

•H 

4) 

a 

•H 

-H 

AJ 

03 

•n 

•Q 

44 

m 

0 

AJ 

03 

4) 

<S) 

AJ 

3 

rH 

4) 

0 

•H 

07 

r—i 

TJ 

A 

G 

T> 

a 

u 

- 

A 

rH 

03 

CO 

d) 

u 

t-i 

AJ 

Ol 

cn 

P 

AJ 

u 

G 

AJ 

•H 

c 

TJ 

G 

XI 

1 — t 

41 

G 

4-1 

< — i 

•rl 

H 

03 

O 

A 

c 

cn 

AJ 

r-H 

03 

> 

rH 

u 

03 

cn 

c 

U 

4) 

r-H 

01 

in 

M 

-o 

•rl 

C 

0) 

0 

AJ 

0) 

0 

cn 

a 

01 

41 

AJ 

>, 

tn 

£ 

4) 

0 

cn 

rH 

•H 

u 

44 

03 

u 

•H 

4J 

0 

4) 

U 

3 

44 

0) 

03 

TH 

03 

c 

fi 

03 

a 

0) 

A 

A 

41 

AJ 

07 

•H 

p 

cn 

a 

i*rl 

c 

M 

u 

C 

-H 

c 

3 

4J 

0 

•H 

U 

x: 

AJ 

a 

fi 

•H 

8) 

0 

a 

0 

AJ 

« 

0 

T1 

0 

u 

07 

nd 

cn 

AJ 

G 

c 

*H 

a 

p 

TJ 

•H 

rH 

rrt 

w 

G 

u 

a ) 

U 

•H 

u 

a 

c 

m 

AJ 

•H 

(3 

44 

m 

u 

c 

m 

•rH 

c 

>1 

03 

0 

34 

u 

•rl 

-H 

AJ 

4) 

03 

a 

•H 

p* 

Q 

0) 

03 

u 

X) 

u 

cn 

0) 

m 

0 

a 

a 

•H 

03 

01 

a 

41 

•0 

>1 

G 

a 

4) 

P 

AJ 

AJ 

03 

S 

c 

u 

G 

cn 

07 

0 

rH 

•H 

4) 

a 

0 

u 

AJ 

U 

<v 

3 

cn 

A 

£- 

AJ 

0 

4) 

x: 

a 

a 

>4 

■0 

rH 

AJ 

O 

•H 

P 

03 

•H 

03 

TJ 

c 

AJ 

AJ 

4) 

TJ 

rH 

x: 

w 

01 

03 

07 

4) 

u 

•H 

•3 

cn 

U 

0 

Ir. 

Oi 

U 

iH 

U 

AJ 

u 

4) 

•rH 

44 

AJ 

Q 

3 

•H 

rH 

<D 

2 

07 

N 

e 

CQ 

T) 

AJ 

4) 

4) 

Vj 

o3 

a 

41 

•H 

AJ 

« 

x: 

44 

cn 

A 

ai 

44 

0 

a 

u 

u 

d) 

D 

0 

AJ 

4 ) 

03 

4) 

>* 

0 

CD 

g 

O 

rH 

rH 

Xl 

0 

u 

•H 

c 

G 

G 

c 

XI 

u 

07 

3 

AJ 

•H 

AJ 

U 

cn 

>1 

AJ 

G 

t- 

44 

•H 

u 

•H 

cn 

u 

> 

u 

03 

a 

U 

4] 

3 

L 

3 

r—i 

•H 

-H 

u 

AJ 

u 

4) 

O 

03 

0 

AJ 

0 

U 

O 

a 

03 

03 

44 

07 

tl 

41 

03 

44 

c 

a 

U 

c 

O 

AJ 

0 

rH 

« 

a 

AJ 

AJ 

01 T3 

m 

03 

44 

U 

•H 

0) 

0 

a 

m 

2 

34 

G 

TJ 

3 

u 

44 

0 

AJ 

03 

CD 

cn 

U 

4) 

cn 

0 

0 

p 

z 

cn 

AJ 

rH 

M 

A 

a> 

a 

c 

4) 

<3 

3 

c 

> 

A 

m 

03 

AJ 

a 

O 

G 

TJ 

AJ 

0 

•H 

Cl 

G 

41 

ai 

•H 

QJ 

jQ 

u 

aj 

o3 

0 

u 

M 

X3 

a) 

•rH 

nJ 

w 

3 

A 

Tl 

Tl 

4) 

G 

« 

AJ 

rH 

4) 

c 

rH 

U 

u 

G 

O 

a 

>1 

G 

CD 

0 

-H 

A 

XI 

TJ 

TJ 

CO 

J2 

a; 

0 

4J 

in 

AJ 

■n 

0 

u 

a 

> 

0 

■*H 

G 

07 

cn 

G 

01 

34 

03 

03 

03 

m 

0 

34 

03 

tr 

u 

O 

a 

CO 

H 

07 

07 

U 

cn 

cn 

u 

AJ 

c 

rH 

m 

oj 

«— » 

a 

03 

03 

u 

•H 

C 

n 

> 

01 

07 

u 

01 

3 

AJ 

3 

AJ 

G 

rH 

u 

a 

0 

03 

*r4 

c 

P 

0) 

0) 

c 

JJ 

ai 

03 

a 

a 

03 

a 

e 

rH 

AJ 

0 

0 

4> 

AJ 

O 

a 

•H 

A 

4) 

T3 

i) 

G 

TJ 

c 

•rl 

03 

01 

4) 

0 

rH 

AJ 

0 

07 

4) 

AJ 

•H 

03 

XI 

4-J 

*H 

cn 

fH 

AJ 

>1 

•H 

CD 

03 

4) 

> 

03 

tH 

T) 

CD 

AJ 

rH 

> 

•H 

> 

0 

-H 

0 

AJ 

AJ 

P 

x: 

G 

rH 

03 

•rl 

AJ 

C7 

(J 

P 

a 

0 

A 

N 

c 

r-H 

44 

• 

U 

3 

01 -H 

p 

AJ 

4) 

C 

G 

— ' 

•rH 

0 

> 

-H 

2 

> 

u 

AJ 

G 

TJ 

3 

AJ 

-H 

•H 

u 

AJ 

U 

CD 

4) 

u 

•H 

TJ 

u 

•H 

m 

AJ 

0 

3 

0) 

0 

r-H 

« 

e 

U 

L 

3 

A 

•rH 

•H 

Cl 

•H 

U 

•H 

•rl 

07 

G 

4) 

• 

U 

07 

03 

- 

03 

a 

a 

07 

U 

r~i 

d) 

3 

c 

c 

cn 

2 

XI 

rH 

rH 

•rH 

0) 

6 

AJ 

Ol 

0 

A 

■o 

03 

a-o 

3 

fi 

P 

03 

rH 

44 

4) 

G 

a 

u 

CD 

0 

E 

AJ 

•H 

G 

Fi 

17) 

0 

•H 

2 

AJ 

0) 

T) 

-H 

3 

• 

T3 

u 

AJ 

C 

c 

TJ 

44 

— 

4H 

tn 

G 

M 

4) 

c 

O 

C 

2 

0 

0 

J3 

03 

0 

*H 

01 

CQ 

•H 

•H 

41 

AJ 

0 

O 

u 

AJ 

& 

<v 

fi 

t7l 

C 

a 

P 

C 

u 

0 

O 

<u 

03 

4) 

0 

c 

•H 

AJ 

4) 

•H 

>s 

01 

0 

4) 

u 

• 

G 

> 

TJ 

AJ 

TJ 

c 

3 

cn 

m 

A 

u 

3 

c 

O 

AJ 

e 

03 

cn 

3 

O 

ns 

T1 

44 

ffl 

l-i 

cn 

O 

*H 

0) 

j<; 

a 

u 

u 

AJ 

01 

TJ 

AJ 

TJ 

3 

rH 

03 

03 

U 

G 

03 

u 

•H 

< 

•H 

U 

3 

•H 

0 

•H 

cn 

i3 

c 

03 

AJ 

T) 

4) 

CD 

rH 

4) 

•H 

AJ 

•rl 

45 

01 

AJ 

rH 

03 

G 

P 

03 

0 

AJ 

•H 

3 

0) 

J2 

a) 

C 

U 

a 

44 

0 

00 

O 

rH 

u 

00 

ID 

fi 

“O 

-H 

0) 

03 

u 

CD 

01 

C 

G 

0 

• 

03 

> 

44 

a 

03 

3 

A 

03 

P 

> 

u 

GO 

44 

44 

07 

u 

> 

> 

AJ 

1= 

■Q 

O 

CD 

•H 

03 

0 

u 

4) 

u 

A 

4) 

03 

4) 

G 

0) 

O 

•H 

AJ 

0) 

x: 

O 

c 

u 

AJ 

O 

AJ 

0 

•H 

41 

0 

•H 

•H 

•H 

0) 

cn 

0 

4-1 

T) 

c3 

0 

1 

0 

AJ 

•O 

u 

u 

AJ 

x; 

AJ 

> 

•H 

fi 

e 

* 

AJ 

4) 

3 

44 

CD 

•C 

c 

u 

TJ 

AJ 

a 

u 

Cl 

a 

U 

a> 

u 

0 

O 

u 

tf 

4) 

U 

0) 

03 

C 

V 

c 

AJ 

w 

•H 

cn 

4) 

TJ 

■3 

« 

•rl 

CD 

0 

OO 

T> 

0 

41 

c 

41 

03 

4) 

•H 

• 

01 

n 

4J 

-H 

•o 

u 

c 

M 

O 

a> 

01 

A 

•*H 

cn 

0) 

CD 

u 

G 

03 

M 

— ' 

AJ 

4) 

0] 

>1 

41 

•H 

T) 

N 

01 

3 

a 

Cl 

rH 

W) 

cn 

c 

c 

m 

u 

a> 

cn 

3 

3 

u 

u 

cn 

p 

U 

AJ 

44 

T) 

c 

0 

4) 

03 

4) 

in 

AJ 

03 

0 

ID 

L 

01 

0) 

AJ 

41 

•H 

G 

a 

cn 

cn 

3 

•H 

M 

u 

u 

(« 

■a 

T) 

c 

41 

p 

1) 

<u 

u 

•H 

c 

g 

M 

>, 

cn 

0 

07 

4) 

u 

•rl 

> 

07 

4) 

03 

XI 

a 

AJ 

07 

a 

U 

0) 

rH 

rrt 

1 

c 

CO 

L> 

u 

3 

0) 

c 

O 

*H 

a 

C 

a 

cn 

44 

cn 

4] 

44 

-H 

0 

G 

3 

d> 

U 

A 

u 

a 

in 

O 

4) 

AJ 

CD-H 

03 

CD 

> 

r—i 

3 

03 

03 

P 

CD 

07 

CD 

0 

03 

C14 

u 

AJ 

u 

03 

•H 

0) 

4) 

•»H 

03 

0 

-*H 

au 

CD 

u 

44 

fi 

cn 

c 

•rH 

07 

AJ 

3 

03 

CD 

0 

GO 

4) 

3 

rH 

u 

tl 

A 

c 

M 

C 

AJ 

•rl 

r—i 

4-1 

C 

ai 

U 

cn 

(U 

u 

rH 

a 

0 

-H 

0 

03 

<u 

cn 

0 

c 

u 

4) 

0 

-H 

O 

U 

3 

a 

cn 

AJ 

rH 

TJ 

03 

cn 

AJ 

0 

41 

-H 

-rrt 

cn 

u 

07 

O 

3 

> 

« 

ai 

0 

A 

C 

4) 

>- 

fi 

a 

u 

u 

c 

AJ 

3 

■H 

D 

a 

G 

AJ 

e 

u 

A 

<Q 

m 

0 

rH 

u 

G 

> 

•H 

cn 

TJ 

-H 

a-o 

cn 

4) 

cn 

fs 

A 

u 

•H 

cn 

a 

u 

a 

0 

a 

AJ 

«< 

-H 

m 

■o 

cn 

AJ 

e 

•H 

P 

0 

a 

u 

03 

03 

•rl 

TJ 

G 

G 

AJ 

07 

TJ 

•H 

tl 

u 

A 

QJ 

T3 

u 

u 

•H 

CD 

•H 

T) 

41 

a 

4) 

03 

03 

A 

cu 

03 

<17 

0 

rH 

4) 

07 

44 

« 

07 

07 

a 

O 

Tl 

O 

G 

U 

41 

Cl 

TJ 

03 

< 

u 

0) 

3 

0 

a 

AJ 

rH 

a 

AJ 

Cl] 

C 

AJ 

AJ 

u 

< 

N 

x: 

U 

07 

rH 

a 

cn 

cn 

3 

a 

< 

fi 

AJ 

c 

0) 

C/) 

L> 

0 

07 

c 

44 

0 

TJ 

rH 

c 

CL 

•H 

a> 

<D 

0 

cn 

AJ 

0) 

cn 

•H 

o3 

03 

•H 

CD 

XI 

c 

CL 

•H 

AJ 

a 

A 

07 

u 

03 

a 

-H 

CD 

03 

03 

07 

M 

u 

CD 

0 

44 

C 

07 

1 — t 

•rl 

U 

a 

c 

r—i 

c 

u 

4) 

4) 

A 

> 

M 

rH 

03 

0 

0) 

01 

U 

u 

•o 

•H 

no 

4) 

AJ 

c 

0) 

w 

r-H 

x: 

> 

cu 

AJ 

CD 

*H 

CD 

03 

AJ 

•t-i 

0 

4-1 

■H 

a) 

03 

x: 

01 

c3 

u 

03 

0) 

ai 

4i 

b 

0 

44 

0) 

a 

T) 

nj 

0) 

4) 

• 

01 

rH 

rH 

AJ 

AJ 

■H 

u 

01 

AJ 

41 

TJ 

03 

u 

TJ 

<u 

T3 

U 

4) 

AJ 

41 

AJ 

01X3 

•H 

u 

XI 

ati 

4) 

•H 

4J 

Q1 

A 

0 

u 

4) 

•rH 

•H 

& 

•H 

c 

4) 

03 

•H 

G 

AJ 

41 

O 

TJ 

G 

u 

C 

41 

« 

3 

c 

41 

a) 

cn 

4-4 

3 

U 

•H 

4) 

3 

0 

nJ 

tn 

AJ 

•rH 

0) 

3 

AJ 

rH 

XI 

a 

n3 

cn 

4H 

3 

u 

4) 

AJ 

c n 

•r| 

A 

•H 

a 

07 

07 

03 

A 

a 

41 

•H 

3 

•rl 

AJ 

cn 

& 

03 

cn 

H 

T3 

3 

•H 

0 

•H 

V4 

3 

T) 

(1) 

U 

m 

0 

aia 

•H 

9* 

H 

G 

cn 

u 

cn 

4) 

G 

a 

M 

•rl 

AJ 

TJ 

H 

AJ 

CD 

> 

t 

G 

H 

aTJ 

cn 

c 

r—i 

03 

A 

0> 

m 

3 

0 

<-H 

rH 

M 

4t 

c 

a 

4) 

03 

3 

1 — \ 

> 

fi 

03 

u 

CD 

4) 

u 

O 

0 

•H 

> 

•H 

V4 

c 

0) 

a 

U 

3 

3 

cn 

AJ 

u 

3 

AJ 

T3 

07 

07 

' — i 

H 

"O 

U 

x: 

3 

cn 

u 

fi 

AJ 

rH 

•H 

**H 

•H 

07 

0) 

u 

a 

•H 

u 

3 

•rl 

P 

nj 

0) 

a 

•rl 

-H 

07 

cn 

rH 

07 

cn 

41 

r—i 

CD 

03 

cn 

Li 

u 

1 — ♦ 

< — t 

0) 

cn 

cn 

0 

M 

4) 

a 

>. 

0 

03 

u 

U 

AJ 

M 

U 

AJ 

p* 

AJ 

a 

tT 

AJ 

M 

CD 

AJ 

0 

rH 

3 

AJ  . 

u 

u 

G 

3 

03 

G 

41 

Tl 

c 

d) 

•H 

A 

<D 

•H 

u 

Cl] 

A 

•H 

3 

u 

A 

c 

c 

U 

4)1 

I 

0 

03 

G 

X 

4) 

01 

a 

0) 

u 

4) 

4)  I 

I 

0 

U 

01 

& 

r-fl 

| 

0 

G 

u 

0 

O 

> 

41 

C . 

U 1 

T5 

•H 

>7 

3 

AJ 

V4 

44 

03 

Q 

AJ 

cn 

fi 

44 

AJ 

•H 

3 

03 

fj 

| 

44 

3 

•H 

Cz] 

A 

G 

03 

34 

03 

a 

j 

a 

44 

A 

07 

03  J 

L 

AJ 

■H 

03 

U 

a 

0) 

r—i 

03 

AJ 

03 

(TJ  ^5  o 3 


^ r "3 
c.  — c 


Oij  * 
J=  c > 

5 •?  -= 


o ^ 


2 p 


- -3 


C2 


C-  - 

s 0 


g Cu 
- < 


* £ 

1- 
-2  2 
u 2 
J i 


F-  -> 


- 3 

73  ± 


U — 
C_  c 


u — 

z 


- — -3  S 


m 

IB 

o 

0)  ~ 

a 

1 

JJ 

V) 

03 

U U 

03  73  C 

JJ 

rd 

H 

73 

0) 

G O 

>iG 

p o 

fXJ 

jj 

t 

w 

•H  T3 

0 

o 

03  4H 

(J 

JJ 

U -H 

»H 

rC 

c 

rd 

Q t- 

> 

G 

u 

E 

iB 

a u 

0J 

03 

JJ 

a 

j 

G 

ro 

0 

(B 

>1 

a 73 

G 

44 

g g 

U rG 

d) 

• 

0) 

V4  rH 

a 

n 

O 03 

& 

O 

m -h  £ 

c 

JJ 

0) 

rH 

G 

G 73 

a o 

•H  CD 

4J 

u m 

0) 

m C 

JJ 

0 

! 

03 

O 

U 03 

0) 

a xj 

u 

m h o 

73 

m 

at  u o 

£ 

JJ  d) 

u 

u 

a 

*H 

U 

>H  S 

C u 

rd 

5 > H 

rH 

IB 

a 

tH  03  OH 

c 

u u 

nj 

U 

JJ 

c g 

u 

aJ  O 

0* 

C G U 

OJ 

u 

au  c 

O 

0)  M 

a 

T3 

1 3 

c 

(d 

H £ 

•H 

cn 

p 44 

B 

03  03  C 

G 

® 

a) 

m -h 

V4 

JJ  3 

6 

G 

1 O 

H 

Vj 

•H 

rH 

c 

O1 44 

H 

O 03 

•H 

G 

aoa  *h 

•H 

O O 

•H 

rrl 

d) 

CD  U 

o 

•H 

0) 

G rH 

U 

£ 

&)  4J 

> 

M 0) 

44  44  T) 

0)  CD 

cu 

C 73 

03 

O IB  <U 

•H 

0)  0)  G 

G 

Qa  d)  rH 

3 

O 44  -H 

U 0) 

•H 

a c 

<H 

U -H  tH 

<D 

at 

JZ  & <V 

03 

aJ 

d> 

id 

03 

3 

0) 

rg 

nj  O 

-Q 

U iBG 

u 

rH 

a -h 

jj 

•H 

i G 

jj 

G 

CD  (U  TD 

e 

•H 

<3 

73  a 

u 

>B 

iB 

rH  O 73  rH  rl 

G 

> 

O 

CD 

O 

(B  G 

c 

<V 

>1  u 

T3 

a 03  m 

3 

u 

U IB  H 

d)  rH  (TJ 

d> 

d)  -h 

U 

03  U 

fU 

u 

u m 

-H 

(Bum 

03 

rH 

G 

O Um 

•H 

3 C 

c 

u 

i JJ 

>1 

£ 

rH 

•H  (33  O 

O 00 

U 

IB 

% 

4H  a>  >u  OH  OH  O 

2 

id 

6 

tH 

tH 

U 

tn  rH  *H 

> * 

« ao 

<33 

> 

i 

73  3 

•H 

•H 

o 

0 

' G 

3 

G O 

a> 

- 

(B  u 

(TJ 

m 

rH 

01 

G 

03  13  a 

JJ 

o u 

u 

jj 

l Id  44 

O 

O w S 

c 

&2  9 

GU03 

a 

O 

tnac 

G 

U -H 

*H 

rH 

O 

>H 

•H 

o 

O O G 

E 

o 

1h 

U -H 

<U 

73 

> 

> 

1 p. 

JJ  OJ  rH 

•H 

-H  *H 

o 

u 

•H 

Q 01 

T3 

U 73 

G 

jj 

CD 

tH 

0)  u 

4J 

0) 

u 

U «rH 

o • 

> 

G - 

-H 

01  <0 

d) 

1 03 

JJ 

o 

cnn)  C fl  £ O 

h m o Z u -oh 

u C -h  03 

H 03  U 03  03  ID  C 

E amx;  a k o 

£ Z u -h  £>  -H 

mo  mu 

v u <u  <B  a>  nj 

c • o 03  u 

mom  vj  u 

H UT)  ‘ U 3 

u c m a o 

a)  m m m -h  a 

i (1)  rH  O 0) 

3h  'U  f-t  >u  U 


G 0)  — 

o asm 


&-H  -H  O M 

u a >,w 


3 03 

m s 
m 

u o 

e u 


o 

u m oi  ® 

03  -H  73  G 73 

G <0  G H 

O (B  73  01 

O <71  rH  -«H  G 

U > 


gd)  O TJ 
3 U i 


mum 
m X)  u 

3 h u 

u a ® <u  ® a 3 

m u Q.  o u m o 

•h  m £ • - u jc 

TJdiHrimcna 
73  (B  C O 

U oh  O O H 73  CD 
GUO  OirH  u U 73 

f-  O (BUG 

G 03  ifl  iB  Z O (B 

<y  uh 

73  a a t>  a>  a u 

•H  U O C G H 11 

•a  (B  »H  IB  u 73  * 


a a ® u 
<u  ai  g 
a u c 
3 ® -n 
G * 

< u a 73 
Oi  u u 
oo  *o  > u 
G -h  m 
m iB 


■o 

m m m m 
mourn 
G a <u 
Gum 
4 -h  p m 
a & (B 
M 73  01 
03  U >, 


U G 00  6 

73  10  73  H 

at  a 

® ® g A h 

a G U iB 

o u i u 

£ u <u  g 

oi  o -h  a) 

a a > g 

3 -h  m at  2 
o 73  u a o 
u u a 
m (B  u -h 
i 3 > 

S.fi 


U-HH  U 73 
U (B  rH  IB  (0  -H  C/3  rH 

a C/3  p UG0M3 

3Hh03Cu>00hh 
BUI  llil  (I  (B 

at  u Em  at  o 

o ® rH  i— i cm®  g u 

OG  <BrH  O U G U 
Mu  -H  M iB  a 

a 73  S H u 73  - 03 

G G > 'H  H O 73  • 

«-U(BcnCT33mM'0 
G M U - ~ * 

u a a oo  — 

o o a m 

G fH  -H  (N  >i 

o u u a>  • a 

(B  U C U 
73  £ (B  -H  W 
U 


M 


# OB  ® N 

ib  >u  at  a a 

bq  g m h o 

rl  o Oi  Bl 

a at 

0)  O 1-1  U 

G Vi  h iB 

u ao  U 


u 
O nl 
CTlG 

Q)  U 


(B  03 
U u 
O 
rn  iB 

el 


G u 

3 a O 
u at  a 
a G 

O U 03 

a a > 
a 3 rn 

OU  13 
C/3 

03  03 
G 73 

U>£ 
m o 

a»  a u in 
u a o n 
(B  rB  (N 

■H  >,U 


IB 

G 

H 


G O rH  O 03 
■H  G 73 
G H 
H O 
> 

C iB 
O 


u g c 

03  6 o 
u u 
a at 
as  at 
ib  m 

•u  rfl 
«<  M 01 
a rH 

bl  a 


03 
>■ 

0)  IB 

M U (BG  C Q rH  oo 

03  rH  rH  CJ  03  CU  rH 

rH  OJ  a H J-H  - 
UK  - U ' 0Q  U 

3 >BIO  03 
BJ  . W O « - > 
w o (J  m c 
oig  » ® 


03  o u 
G U 

03  « m 

rH  . G U 
U >1  O 03 
< 03  U 


03  m 


guo, 


o a 

U CD  03  U 
3 H G U 
m 03  M TJ  03 

o o o u 


- CU  Du  Q 
gp  - c/3 

!hd  • 
0)  G 
-G  -a 
c u c w 
OH  B 
U -H  73  - 

aa  73  n 
£ O O 
O G 


® -H  03 

> 

G\ 

0) 

U rH 

|UG 

03  C/3 

CD  ^ 

u 

G rH  i3 

G H 

G ^ 

3 

d)  H O 

O £ 73 

H 00 

C 

CO 

\ 03  CD 

tH  C rH 

Q 

d)  ^ 

O 

•H  O 3 

U 

rH 

> *u  O 

03 

G o 

u 

• • 

a a g 

G 

O ^ 

a 

u 

03  -H  03 

u 

U — 

H. 

u 

2 (B  73  U ® U 
G C > > 
U r?  U 01  01 
-H  G U u u ■ 


ro 


SUHHAAI  Of  HATING  DEFINITIONS 


21 


>*  • a 

• 3 

c > 33 

• • » 

2?I2 

O • 

u u c • 

t.2  J 

sess 

3 .=* 

s :3I 

8 3 

B • w 3 

• A a 

u u a 

1 o23 

s-s* 

2S’J 

s?s- 

tj  a •*  3 

-•3.S 

Issi 

• w g ^ 

3532 

sr&r 

8«*S 

;??3 


S a alii 


S s?l„ 
{ ^ •»«< 
• • c K«4  9 

a euii 


: 

*•  SL  « & 

' • »-  W « o 

9 eSo2§a. 


3o, 
, **  • 


4 r*  %*  M 


1 **  ,1 
» «««  o 


al’fof’ 

jas:?^ 

2|332?J 

jf .2 822 

3.#*23a 

lil«*j| 

A g • «*•*  3 

|5g3«.-§ 

f|*§a3s 

s;  m:3 

shim 

«88sM 

H*  . • • a . 

ss5f=S=s 

$:sjf  >: 


*J  » 

C ® 

• «4 

li 

:S 

• 

!3- 
• 3 • 


3 3i:6?:= 

55  |lnjs» 

3S8l“-:2jI 

rj  ^ 5 • >•••  o 

2 5.  5 -»  • c 


2 g g . “s  « * So  « 


2? 


20t!3 


sf  3 =■&.  s - * - 

hf-a  225.^5"®' 


s 

o ^ 


is?35^i3gs« 

V AJ^  - OW 

8s5i^«g5Ir^8 
!!!35Sll5>|-! 


s Sfhjisljlla 


1 

8 

la 

•a 

2. 


• • a • %a 

U 4 i o a 

31 

2 ’ ® » 

Nil 
* 1 5 8 « 
• Ck  u 

-*  4 W U 

o o 
*•  u 

> 

o 2 

* • 

- 43 

2tJ 

i! 

ii 

£2 


BRIEF  PROJECT  OVERVIEW; 


J 

U 

© 

i-H 

tn 

a 

2 

B 

a 

„ — . 

a) 

© 

O * 

0)  0) 

C TJ 

Vh 

- id  a) 

O 0) 

0) 

B 01  ft 

U 

AJ  rH 

xl  TJ 

rj  c 

XI  >1 

0) 

Xi  xi  ac 

tn 

ft  E TJ 

c 

a 

CO  X 

•H 

G 

e 

•H 

§2 

£ id 

CO  rH 

X! 

m 0)  C xl 

H 

ai 

xi  id  oi 

n 

ft 

oi  u 

s 

© 

-H 

G O 

O 

Xi  oi  tn 

XI 

E >0 

TJ 

0 tn-H 

□ 

rH 

u 

G)  r-4 

•H  U 

O 

•H  U 

>,  - 

HUId 

O 

<3  3 -rl  S TJ 

a) 

3 

3 hh 

X3 

e 

01 

ft  E in  >i 

x idH  o 

m 

•H  © 

AJ 

5 >, 

xi  id  tn 

0) 

ai  0 as  a 

> 

TJ  rH 

XI  m-rl 

0) 

a 

X oh  o 

XI  XI 

ft-r-i 

XI  TJ  rH  0) 

M 

■n 

Si 

rH 

u xi  c id 

*H 

a u 

TJ 

xl  ft  TJ 

U 

u 

n/ 

ft  W 

LO  5 

E 

£ id 

id  p 

3 -C 

C U 

oi  to  rH  tn 

XI 

0J 

Xl  Xl  rH  -rl 

AJ 

id  c 

a 

tun  0 

U 

1 ^ 

ft 

— 0) 

i 

l-i  a) 

o 2 

© 

AJ  M 

AJ 

•rl  3 

si  oi  id  Xi 

rH 

CD  < rH 

<d 

-rl  0} 

id 

C 2 

d) 

0}  4-4  4-4 

o 1 

cj 

G 

00  U TJ 

XI 

xi  g Xi  0) 

tJ)rH 

1)  - Xl 

G 

..  id 

O TJ 

4-4 

L 

x: 

« Xl 

O O CD 

Q 

id 

O 

rH  4-4 

co  a 

E 3 c 

c 

id 

tj  >£  a>  a> 

cn  jC 

in 

O B 11 

a> 

n 

u 

• o 

. Tj 

- o 

c c 

•H 

Xi  xi 

3 O 

01  01 

UHUW 

•H 

Xl 

c xi  tn  a > 

0) 

cn  u si 

Xl 

td  si 

u 

w 

c 

UIHU  C 

— Xi 

•h  id 

4J 

0)  O 

O 

■H  !< 

0 id 

£ 

id 

Id  01  H O -H 

AJ 

0)  -H  u 

a>  T3  aj 

a 

C_| 

•H 

c 

id  x;  id 

2 ft 

XI 

id 

XI 

U G 

Xl 

XI  TJ  C rH 

O 

Oi 

> 1)  XI  <U 

»H 

xi  si  3 

> 

c * 

n 

M td 

XI  CJlrH 

3 > 

- a 

a 

01  — 

O 

01  - 

ai  id 

£ 

co  -ri  tn  00 

ft  3 00  -rl 

Id  AJ  (0 

id 

rH 

O ft 

m coi  o 

CO 

S Q 

>»*H 

c 0 

0)  U xi  Xi 

TJ 

xi  ai  00  3 0 

X 

JH 

<d  -H 

5 

CN 

© -H 

xi  M u 

— u M x 

a 

AJ  AJ 

•H  -H 

si  m c ai 

3 

ai  3 0 Xi 

mu  - 00 

* AJ 

T3 

n 

G £ 

ft 

u 

O4  id  CQ 

•H  Id  XI  J3 

Xl  rH  O T3 

X 

id 

>h£h  O 

c 

0)  00 

00 

OHO) 

0) 

M 

© 

*H 

id  id  ih 

U HH  Q TJ 

g 

— - 

u c 

0J  0 

fti  0) 

C 

•rl  Xl  rH  SC 

*H 

>1  > 0) 

cn 

u n > 

•H 

M 

H g 

JQ 

a o 

a 

3 

V 

id  *h 

Xl 

TJ  3 IX 

•H 

<D  Xl 

Xl  3 - 0) 

TJ  J3  -H  Xl 

0 

<o  id  *h 

4-4 

5 

44 

0)  g 

« <U  3 

0) 

a)  © 

fto.au 

C 11  xl 

33  XI  0) 

0 xi  >1  tn 

3 

*aj  a 

Xl 

> x:  aj 

•H 

0 

a u 

OI  3 ft 

S • 

.c 

id  id 

id  n 

0)  00 

Id  Xl  rH  0) 

<d 

3 a 

1 — 1 CD  0)  -rl 

rH  TJ  «J  X 

Oft  id 

AJ 

- 

•H  4-4 

a oo 

oi  xl 

AJ  AJ 

0) 

■o 

U 0)  J3  -H 

< si  u 

0 tn 

Id  00  > 0)  CQ 

u 

0)  G M 

<d 

xi  tn  p 

c 

M 

CM 

E 

a) 

CM 

ft  00  >XI 

m a 

U 

> 

- 

TJ 

0 

— TJ  xi 

xi  id 

■rH  -rl  *H  Xi 

c 

CO  M 

E Xi 

<D 

M 

u 

r— 4 

S H o 

« oi 

M 4| 

•H 

DO  Jh 

01 

tj  a 

tn  rH  0) 

U 

0 

c 2 oi  xi  - 

•H 

O 0)  >1  c 

00  ft  01 

T3 

□ 

u 

(0  *H 

o 

c a 

O 

XI 

0)  41  X ill  H H 

1I3CXD) 

tn 

3 Xl 

ft  Xl  J3 

0 

tn  b xi 

•H 

n. 

a 

at 

a)  o 

>o  00 

3X0) 

,3 

4-4  >i 

> O.  xl  XI 

3 rH 

rH  O XI  Xl 

0 

- c 

a>  « sz  oh  a> 

T) 

O ft 

ft 

0 3ft 

W4 

rj 

a a; 

2 

u 

01 

rH 

id 

O rH 

-rl  3 

r3 

Xl  -rl 

xi  a xi  0 > 

0) 

Xi  -ai  c 

XI 

Xi  nj  id 

AJ 

OIL 

STA1 

E 

Xl  V 

ft 

id 

tj 

id  00 

to  g 

* H 

E Xl  TJ 

a 

0)  0)  -H  -rl 

• 

M 

ft  0 

u 

U ft 

O 

•H 

8*1 

•UdTJfi 

U r-4 

3 

> rH 

G -H 

0)  O 0) 

Xl 

0 00 

a ai  tj  ad  a: 

cn 

>H 

a ft 

3 

nj  m tj 

G 

Jh  O B 

a « 

c o 

rH 

0) 

O u 

X X 

• 

in  B XI  -rl  < 

£ 3 

Xl  3 Xl 

a 

rH 

a 0 xi 

U 

0) 

H W H 

0)  C 

id  xi 

© CM 

u 

00  Xl 

•H  i— 4 

id  id 

CO 

O -H  4-4 

id  a 

ft  O *3  O rH 

•rf 

O ft  u 

Xl 

oo  oo  xi 

CD 

M 

ft 

u 

ft  r~  J c 

tn 

c 

3 Xi 

xl  3 TJ  £ 

0) 

fO  H (U  *H 

XI  -rl 

*T  CU  rH 

£ 

2 

ft  xi  id 

tn 

0)  0)  Xl 

id 

r i 

•H 

ffl  Xl  <J\ 

o 

© rH 

•rl 

O Id 

<d 

id  O 

G 

^ (U  AJ  AJ 

• 

01  - 3 

0 

id 

XI  O 

e 

3 -h  01 

s: 

g 

< 

ft. 

u XI  C 

id  O 

xi  2 

© 

xi  a 

AJ  <D 

C J3 

•H 

a g u 

H 

00  tn>J  00  u >1 
tn  m 0)  xi 

U < TJ 

0 

O’  Xl  4H 

06 

c 

© CJ  4-4 

o 

T5  aj 

TJ 

0) 

CO  X! 

Id  Id  rH 

id  -H  O 0)  m 

0) 

0) 

id  a) 

0 

ft  a>  ai 

0 

U 

1 

0)  T3  ft 

Xi  O 

0) 

id  G 

rH 

£ 0 

E-i  U H 

a> 

C Q1X1  u 

<J\ 

E xi 

O CO  01  Xl  01 

Jh 

tj  m 

B si  xi 

u 

4J 

0)  TJ 

O 0) 

3 x: 

0)  © 

3 

3 O 

a 

y; 

a 

id 

rH 

O 

Jh  Xi  id  Xi 

« 

01 

0)  0J  0 

Xl 

si  0)  ft  Q 

W 

cn 

O 

u id 

AJ  .C  CD  © H 

H 6 

O 

C O 

-0 

•H 

xi  ai  tj  tn 

Xi  00 

CJ  . O rH  CD  -rl 

3^H  ftO 

U ft 

a nj  a 

AJ  G 

ai 

• G 

3 

* 

3 • 

id 

a 

C J3  0)  id 

C XI  XI 

Xj  U 

AJ  4-4  O 4-1 

0)  hh  cn 

01 

Xi  fO  Xl  0)  -H  Ih 


o o 


- IN  ftQ  U - 


GO 

0)  u 

0)  a 

© 

3 • 

u u 

AJ 

~ C-' 

a u 

© 

m 

0) 

ft 

TJ  3 

© 

CD  B 

•H 

© 

mn  ft 

CQ  © 

© 

a 

N 

0 

hh 

Xl 

0 

O 

0)  > • 

JC 

a id 

.0 

© 

•H 

>. 

O 

O 0) 

u 

01  -rl 

Si  E xl 

AJ 

•HUE 

0 ri 

c 

AJ 

ft 

TJ 

Si  TJ 

u 

■C  xi 

xi  U CJ 

S Xl  0 

0 2 

© 

© 

td 

a 

XI 

•H 

xi  id 

< 

© 

0 0 ft 

0 

*H 

a 

ns 

Xi 

B U 

© 

g 

m id 

G 

>H  ft  xl 
3 tn-H 

- G 

X 

id 

O 

id  oi 

JZ 

>i  a 

ft  a m 

•H 

0 -H 

• 

© 

TJ 

a n tj 

AJ 

J3  ft 

id  a 

rH 

a tj 

00 

cn 

01 

© T3 

CJ 

— U — 1 

0) 

E id  TJ 

cn  T3 

© 

© 

in 

Xl 

E 

id  xi 

u 

TJ  0) 

cr  B XI 

ftft  Xi  id 

© 

AJ 

•H 

u 

u 

id 

a m 

0 

1)  Oi 

U O ft 

•H 

AJ 

O U 

D 

> 

Q 

3 

Xl 

<d  3 

4-4 

Xl 

Q 2 cn 

ft  CN  11 

AJ  3 

U 

XI  CJ  B 

01  HH 

- — 

>1  0) 

T3 

« 

© 

0) 

0 

25 

AJ 

xl  O 

0)  >, 

01 

~ ft  Xl 

© O 

O 

© 

si 

m 

01 

G 

cn 

isxj  xi 

si 

id  ft  si 

© V4 

T3 

© 

E- 

E 

si 

© 

ft  3 

XI  XI  -rl 

E- 

a id  u 

id  ft  id 

© 

O 

u 

Id  CD 

6 

B RJ 

ft  ft 

id  ft 

© 

Jh 

© 

U 

Xl 

© 

ft  01 

ft  si  ft 

u u si 

V4  - 

O 

S 

Xi 

B 0J 

© 

£ Xi 

id  u u 

E ft  u 

U 1—4 

i-H 

01 

0 

O Si 

id 

'S  3 

3 ft  id 

0 a -h 

G *H 

O 

© 

£1 

44  2 H 

© 

id  CQ 

O 3 Bu 

2 ft  S 

ft  O 0 H 

O U ■ 

2 1 


3 

01 

01  c u o 
u o mu 

3 ft  ft 

o oo  > oo 
co  0)  o» 
h tj  a 


<XI  01  U 

O E Xl 

ft  0) 

u g u 

tn  o 

o >iii  m 
ESB-h  s t> 
ufi  Oh 
.be  E-  u 3 
ot-h  o o 

3 XI  >,3 

o m • L 

h 01  u 11  O 01 

si  ft  c c i-i  a 

E-*  ft  01  ft  Id  ft 

£ U (H  H H 

nj  oi  3 o) 

O -n  Qi  b)  Q 
CN  TJ  H 01  ft 


TJ  0)  V - Xl 

© 

ft  Xl 

AJ 

ft  > m » xi  oi 

© 

~ 'p  ft  m 

3 ft  Id  Xl  0J  > 

> 

OH  O B 

G 

0) 

0 oi  cn  0)  > ft 

•H 

2 fl)  ft 

O JS 

3 > ft  04 

AJ 

0)  jE  B ft 

it  -ft  OS 

© 

> 01  u ft 

AJ 

0)  ft  M oi  U 

G 

ft  J3  u 

u 

© I 

a ft  0)  oi  o) 

U U O 

p 

AJ  1 

ft  2 oi  0)  E TJ 

© 

Id  U E 

£4 

© 

ft  Xi  B O 3 

AJ 

B - O 

AJ 

© 

0)  0)  U O JQ  O 


00  E 


- JE 


ft 

O.J3  U 00  Oi 

id  ai 

a 

00 

fl 

© U 

*H 

■H  u hh  m 0 

u 

0)  0 

B 

O 

Xl 

cr>  © 

© 

a 

ft  ft  3 si  M 

D ft 

> ft 

O 

0 

0 

G AJ 

> 

m 0 0 cn  xi 

0)  < 

■H  AJH 

u 

© rH 

•H 

o> 

oi  a 2 ft  0 

Xl 

AJ  © 

AJ 

ft  xi  < u 

c 

Xi  -H  ft  01  u 

£5  - 

© O 

O 

© 

© 

© 

•H 

Eh  TJ  - 01  Si 

P E 

a ft  ft 

E 

u 

u c 

G 

AJ 

3 it  >1  U J3 

O 

>4  4-4 

U 

© 

© 0 

V4 

© 

ft  01  U 

ft 

© -H 

AJ 

© 

u 

AJ  -H 

© 

rH 

CJ  0)  TJ  TJ  3 

u 

iJ  T5 

© 

V4 

© 

G AJ 

AJ 

X 

B Ih  E B O 

CJ 

rH  O 

© 

U 

© 

H U 

rH 

1 © 

•h  0 id  id  cn 

ft 

2 6 

*4 

© 

G 

3 < 

© 

- u 

— u 

S £ 


C £ 

§ < 

i;  -a 

- C 
*3  r; 


3 c-  _ c 

£ 5 in  = C 
- ' f3  U 

^ * O .2  T 
^ =>  u S 5 

• — 0Jj  "5  u 

"o  c 2.  i LO 


"3  3 3 j 

| j*  S s 

= .»  w-  a 

■j  U ✓)  Q. 
■U  ^ 1>  </> 

-5  y >2  £ 

JS  ^ 


C.  c 

2 '-5 


j 


1 » 

2 3 


C.  JJ 


^ 3 .-na  ^ 


- "3 
u 
-C 

5 -3 


e u 

ct3  b 


.“T3  '— 
CL  O 


« £ § 

2.  3 -i 

-o  ^ 


■j 


J 


«.  S' 


x a; 


m ^ — i: 


2 Q.  c JJ 


— ^ J 


« -y»  __ 


:ii  u - — 


^ "3 


^ c 2f> 

yi  O ra 


* = 


: s 


rZ  ~ 

V 2 


1)  w P3 


2 - 5 

E u — .5 
9-u  E"3 

X £ s i 

3 L.  O 

C vj  D 'S 

, ^ op  • - 

■2  3 § 3 

!m-< 

S-  c J= 

3 ^ 'J  <v) 

- i2  C ■* 
E w u c 
p ii  r ^ 

a s c = 

— t ■—  1.J  — 


->  — 
E 2 


2 £ 


30  J2 
u 
U 

3 


Q.  <3 

o y 


u ^ J 

2 X j&  — 

• I •_)  — ^ 

o 3 - -2 


£ 7!  2 Z -£ 


x -a 
■3  U O 
C c X 

£ I 3 

g^gg 

^ 3 >s  3 c. 

£ = u u 3" 

n 2 ,>  x < 

C-  '-J  ^ w c 

O — 


•^“'^ucc-cij 


^ u 


rs  C. 

^ *j 


2 -1 


p "3 

c = 

* y 
3 g 

3 £ 


X 


-2  “.5  - 


3 2 


uj  '-> 


2 ' - V jC 


<3  — 3 
c'  2 U 


’->  -— 
3T  -3 
£.  2 


•5  h i 


I i 

U T3 


<3 

30  2 
13  30 


0.30-= 


30  -3 

£ 3 

E 3 

o >> 

■Z  ~ 

£ 2 


> Q.  C 

j£  - 


tz  ^ 

3 -3 


3 ? 
? 2 


r3  C 
£ L> 

J 

w -C- 

gr  v> 
- 

C-  JZ 

Vi 

c oo 
^3  -r 


. O u ^ ^ 

> T 

^3  ’■*-  O C ^ 

u u “ — y 

C-CCljl- 
•*—  O Q.  ^ 


cl  I 

^3  ^ 

^3  ”3 

p 2 u 
^ -T1  C 

111 

E - -3 


u — 

30  U 

s.  * 

c S 
o o 


> I — 


— rz 

2 ? 


£ $ 


g-  03 
H OS 
O' 


- £ ~ u £ 


UJ 


u o 


= c .2 

^ 1J  U 


& 3 = 

3 = — 


2 2 o 

C3  C J 

^ *-»  _ 

-*  v,  “ 


oi)Z  E S £ -5 


°° 
^ rn 
V 


r*~!  1>  O •_ 


— c 

30  ^ - 
C Q..> 


3 £ 

^3  — 


a 

C r< 

— 

x — 

d j 

— v 

\J  03 
“ U 


Vi  > 
V % 
3 2 

c w 

03  1» 

-C  JZ 
CJ  w 

t»  2P 
-C  c 


2 ; " 

.o  ’P 


73 
= U 

P -C 


2 “ > 

u J ^ 

55  O 


5 3^ 


£ -c  c- 

— G_  C- 

vi  JZ 

| £ H 

U > - 

-Jo 

Hi 

•■*3  c E 

u-3.0 

2i  > c 

^ 3 

M 3 

T3  = U 
r“  ’ 'T? 


^ *7 


z;  c/)  u o 


I,3o 


p "3 
^ !>  — 
O \j  — 


JZ  U L» 

C “ Cu  o 

,N  ■ — <—  '— 

— T3  C C ^ 

^ I ■£  ! $ 


-=  j= 


H S 


O ^3 
o — 
T3  C 
u u 


C -C 

o w 

3 g 

5 ^ 


u o -3  - 
S Q.  U 2 
5 

.a  1 1 -2 

3 S O 

Q.  _ w».u 

« 2 u u 

3 £ -c  * 


^ C_ 


73  C u 
>%  Tj  U Q. 

2 ^ t o. 
c / E 
C 3 P 


£ -5  .2  73 
«~  U — ^ 

u ^ -C  > 


- > — 

« ^ I 


=5  t=  t:  — 


u _ z: 


LU 

"3 

3 


3 '-> 

■=  £ 
o O 
LU  "3 
n c 

5 .? 


JZ  ^ 

h-  -c 


^ ^ .2 

*S  C.O. 

— - '/  ( I 1 

•i!  - u u 

5 ° £ O 

t-  C c/5  O. 
^ ?3  ^ C/5 

£ E c £ 
_ ^ a!  — 
° 5 _ H 

c!  3 3 

13  o c £ 

■3^0  — 

§■  >sU  = 
L.  Q.  3 

a §■£  5 

J 3 2 Cl 

^ 1-  U 

- ^ 

i t s = 

3 '7  C 

= P 

1>  . — 


3 V5 

I .a 

* d 

C 1» 


2 I § § ._ 

U S 3 « 

C • c C y 

— ^ « 5!  -= 

CL  > C_ 

Q.  Q.  o ^ 

Q.  /i  J-  O si 


T3  01 
C TJ 
ifl  0) 

a> 
u e 


o 

u 

2 0) 
o a n 

HUD 


U JS 
-•-t  u si 

M-l  U 

•h  c,  -H 
•o  U > 
o 


a> 

> 

0VH 

C u 

tH  td 


i 4) 
oi  u ai 
•H  XI 
a)  o 

h oitro 

H I)  41  U 

it  ah 


ID  • 
3 0) 

■a  oi 

ai 
01  u 
a>  o 
u 
a 


•H 


X 

aj  o) 

r— I U 
04  Hi 


01  1-1  (0  J3 
c o u r3 
-H  Q*  C E-*  f^i 

r-i  Q.  «1 


ai  m 

ai  — c m . 

o u , 


IO-J  O 3 >.14 

U Ou  X3  rH  a» 

u >,  oi  > 
41  01  41  3 -H 


x:  tj 
U 0 


3 JJ 
x: 


ai 

X! 


01  3 
U 41  O 
(TJ  r-i  £-1  4) 


0) 

•C 

u a 


•H 

a; 

4-i 

4-1 

rH 

u 

■ — - 

>4 

d) 

u 

a 

2 

rH 

3 

E 

r*l 

o 

u 

M 

o 

CX 

X 

OI 

AJ 

x: 

•H 

JS 

o 

Oi 

3 

> 

05 

<4H 

u 

*»H 

a ) 

M 

>S 

rH 

4) 

X 

a 

(TJ 

d-j 

•«H 

03 

•rH 

a 

•r-i 

u 

O 

-H 

(1) 

•H 

m 

AJ 

6 

05 

AJ 

03 

rH 

G 

•H 

U-4 

3 

0 

4) 

M 

u 

O 

CX 

3 

05 

> 

o 

05 

o ai 

u 

TJ 

M 

n 

<d 

u 

0) 

> 

rH 

JX 

TJ 

SZ 

•rH 

T3 

Oi 

•H 

O 

X 

T3 

fu 

44 

M 

6 

n) 

•H 

•rH 

Ui 

u 

c 

TJ 

U 

05 

a) 

rH 

TJ 

4) 

c 

u 

IT) 

G 

Oi 

rn 

AJ 

c 

3 

0) 

0) 

rH 

rH 

c 

01 

<! 

O) 

M 

•H 

X 

dH 

i-J 

O 

•rH 

a 

aJ 

05 

u 

vo 

4) 

u 

C 

ID 

0 

01 

G 

u 

(TJ 

G 

•H 

03 

■o 

0) 

■o 

0 

•H 

rH 

c 

•o 

Q 

Oi 

rH 

U 

6 

X:  r-i 

o 

rH 

x: 

a 

• 

X 

n) 

X 

01 

-H 

C 

•H 

o 

TJ 

O 

3 

c 

<D 

•H 

44 

(TJ 

c 

-r-i 

4) 

c 

T> 

TJ 

P 

® 

U rH 

•rH 

(TJ 

jj 

O 

n) 

ro 

u 

*4 

u 

01 

X 

•H 

4. 

G 

05 

Li 

I- • 

o 

•r-i 

x: 

4J 

a 

o 

S3 

tn 

4) 

■H 

05 

H 

a 

Cl 

OT 

05 

M -H 

U 

G 

AJ 

X 

M 

- 

01 

o 

o 

03 

Oi 

OT 

TJ 

<TJ 

rH 

U 

u 

a 

3 

4J 

u 

U 

o 

•H 

TO 

o 

X 

® 

aJ 

U 

■rH 

o u 

(TJ 

o 

0) 

u 

71 

Ol 

0) 

u 

o 

X 

Oi 

>4 

G 

O 

05 

i — t 

c 

05 

p 

3 

**H 

U 

O 

a 

u 

m 

rd 

o 

b1 

5 TJ 

a 

•rH 

£ 

05 

05 

c 

05 

a ) 

E 

Ol 

0) 

G 

l—i 

*H 

M 

U 

05 

05 

■H 

rH 

ai 

C 

O 

a 

u 

U 

o 

o 

u 

>i 

c 

ai 

*H 

C 

u 

ro 

> 

01 

01 

-H 

V4 

> 

X 

-rH 

a 

05 

U 

0J 



G 

0 

trJ 

c 

4J 

u 

u 

< 

u 

M 

a 

u 

x; 

u 

o 

c 

g 

01  rH 

05 

u 

05 

-H 

X 

(TJ 

01 

O 

•rH 

4) 

T3 

05 

a 

71 

U 

CO 

m 

•rl 

01 

i-H 

C 

-tH 

® 

u 

0) 

Q|*H 

u 

u 

x: 

•rH 

u 

•r-i 

05  (TJ 

e 

( 15 

U 

AJ 

u 

Qi 

3 

(X 

X 

c 

X 

05 

3 

O 

u 

0 

m 

rH 

c 

r— I 

0 

M 

a 

M 

■o 

u 

u 

u 

rH 

i—i 

U 

3 C 

•rH 

u 

a 

•rl 

•— * • 

n) 

rH 

O 

03 

Li 

cn 

05 

rH 

i 

o 

05 

05 

0 

4) 

0) 

3 

o 

c 

*H 

4) 

05 

4) 

T) 

Jh 

•H 

c 

m 

05 

r-i 

05 

rH  O 

TJ 

•H 

m 

71 

C 

O 

CJ 

p 

T) 

3 

Vd 

U 

c 

> 

m 

rH 

OI 

a 

■H 

>< 

<TJ 

■o 

u 

5 

TJ 

•H 

> 

a 

4) 

0) 

TJ 

05 

3 

x; 

•r-i 

iJ 

(d  ‘H 

05 

TJ 

G 

•rH 

• 

u 

O 

C 

rH 

01 

O 

U 

Li 

■H 

■H 

® 

rH 

(TJ 

•rH 

U 

05 

o 

44 

*H 

u 

> 

& 

a 

u 

> 4J 

05 

rH 

05 

05 

oi 

o 

3 

C 

05 

05 

E 

0i 

•r-i 

05 

m 

a 

a 

(T3 

1) 

® 

T) 

TJ 

u 

oi 

o 

0 

**H 

05 

a 

TJ 

x: 

u 

O 

aJ 

as 

T) 

UH 

C 

a 

O 

0 

03 

U 

AJ 

C 

O 

OlX 

u n> 

U j3  • 

S-Uri 
in  th 

U H } J 


x:  x3 
3 0 4) 


2 a u m 
« o m < 

li  410  D 

a)  sz  m o. 


cox  u e 

O it  41  O 

(0  U U 

OX  to 


X!  O 
01 


U 3 


U 4)  4)0 

ro  a > u o 

It  4)  It  H 

C M X T3  01 

O O *J 

oo  U 


§1)  o J 

^ a 


xi  u 
01  01  01 
3 


<uo)m<Duoi>moio 


u 
a*  u 


m ■ 

* o ® m 


ai  m -h  >, 
oi  > 3 h s 
c -h  a) 

O Ct  it  ft  ■ 
^-1  C-HH 
ollt  Qli— I 


a)  oi  m ai 
a c a 

0 H — <v 
■a  e > 

01  o 01-H 
o 


o 

4) 
3 > 

H *H 

> ex 

3 


E 4)  X 

a 

4) 

> 

x 3 a 

• 3 (0  Ol 

G 

o 

JJ 

rH 

71 

O 05 

oi  a « 

M IT)  S3  Mi-4  4) 

3 d 

X 4) 

X 2E 

•rl 

r—i 

0) 

G 

05 

c 

M 

ffl  X 

4) 

O IT) 

BOH 

O 

•H 

U 

(Tj  rH 

4H 

ac  X 4)  r4  >4 

id  o 

d 4)  > 

01 

CD 

£ r-i 

d 

AJ  05 

N 

0 

4) 

E O 

3 

a rH 

51  M H 

JJ 

05 

c 

(TJ 

0)  UJ 

01 

M X 

& a X > -4 

o X 

OXO 

W 

O (TJ 

o 

01 

U X 44 

u 

id  x 

O *H  rH  00 

a x it)  • 

® 

(TJ 

Ll 

o 

01  4)  X 

a) 

diOHHMJt 

4)  m 2 x j 

05  rH 

o 

Ll 

X 

a 

05 

a 

X 

4)  o 

X 

4)  X 

44  X 3 rH 

AJ 

JJ 

•H 

-H 

>4  3 

x tn 

O 1 -H  X Oi  X M 

M O 

rC  r-i 

M X M 

01 

2 

1-4  Ol  O 

4) 

4) 

M O 

X >«  0 

ID  IT) 

u 

G 

TJ  JJ 

3 

4) 

c 

AJ  05  -rH  AJ  3 O 

ax 

- 3 x 

AJ  05 

u 

4) 

o 

H 

O G 

u x 

> 

X 

•4 

0)  X 

m x 4)  h 

0) 

05 

c 

E 

>t  tn 

o 

O -4 

X d It  3 41  H til 

cn 

0)  o o 

> 

>,  > X 

O! 

Li  -H 

X 

O 

to  o 

® 

a X x 

O U X M x 

£ 

JJ 

4) 

<AJ  Ll  *tH 

M 

t O M d IT) 

id 

X i-4 

O 0 

05  rH  rH 

cn 

CO 

a Ld 

o 

a z 

X 

3 

o a 4) 

m c -h  a)  x 

•H 

(TJ 

> 

71  H 05 

JJ 

x 4) 

E 4)  4)  o d tn 

M x 

Id  4)  p 

AJ  UJ 

d 

acc 

o 

o 

p 

Ol 

IT) 

at  g 

U 4)  to  U 

a)  x 

iJ 

c 

M 

x > 

(TJ 

o X 

M d X X X O M 

x d 

31X  3 

•rH 

a 

X 

TX 

05  £ 

G 

0 

C in 

O 

o 

M rrt 

05 

JJ 

o 

05 

tn  x 

U 

tn 

O O -4  X O X M 

X n) 

4)  O 

XXH 

3 4) 

0) 

a 

,C 

® -H 

AJ 

IT)  r4 

JJ 

M M 01 

E x 4)  E 

B 

71 

u 

AJ 

3 n) 

(V 

tn  h 

x h tn  o x id 

4) 

>4  tn  H 

M O 

4) 

tn  d 

in 

AJ  0) 

05 

X 

a 4)  a 

3 X 

M 

05 

m 

-n 

TJ 

Oix 

d x d d X u rH 

m oi  <u 

n) 

a 

0 

o 

(TJ 

05 

00 

rH 

a >4 

Lj 

> X 

4)  IT)  x r-f 

4)  X 

N 

c 

4) 

•rH 

c 

•H  u O O 01  0)  CJ 

4)  4) 

r4  4) 

oi  d 

X 

M X 

a 

.G 

A 

O 

O ,-1 

(TJ 

>4-4  X 

M it) 

AJ 

0) 

•rH 

IT) 

>4  U 

CD  -H  TJ 

4)  U M 

> > 

a ) h x 

4)  3 

a oi  tn 

o 

u x: 

U 

u 2 3 

05 

H (X  U 

U X 4)  H 

i 

TO 

rH  Xt 

05 

3 3 

G 

71  ri 

4)  m 4)  --H  4) 

4)  -H  X EX 

ti  o 

x o 

M 

-H  U 

G 

U 

CD 

»3 

r-i 

a c 

m O u > 

U 

(TJ 

IT) 

AJ 

U 

E X 

O 

®GrC  JJ  3 Ll  TJ  Jj 

-H  Oi 

AJ 

E-i 

05 

n)  X 

a 

H 

J 3 

O 

3 

05 

u 

O -H  4) 

a 3 

Li 

05 

4) 

(TJ 

4) 

U 

O O 

X 4)  Id  O’  4)  X 

r-i 

O U 

d 

rC 

3 cn 

W 

•H 

c 

Ol 

G £ 

MMX  31 -H  r-t 

O 

^4 

M 

>4  X 

X M 

Li  £ 

X X -H  > 00 

05  r—i 

UJ  rH  O 

-4  0) 

AJ 

<u 

u 

AJ 

3 

3 -H  O 

u 

4)  3 X 

a a « r h x 

U 

r—i 

Ll 

3 - 

AJ 

U rH 

6 x x d x Q,  M 

JS  r-i 

O UJ 

X 

m X X 

3 ro 

U 

? 

05  < 

a Li 

o 

M O 

(0  *H  (TJ 

® 

a 

4) 

a 

3 

X o 

19 

id 

O auto 

05 

>S 

4)  x 

UJ 

a 05 

AJ 

2 

O 

u 

Hh 

a 

t tH 

AJ  JS 

•rH 

3 

m 

n 

X X 

JS 

a>  a 

M X X O XX 

O JS 

Ah# 

X 

o 

H AJ 

3 

C 0) 

w 

o > 

n 

U • ri 
JJ 

0)  (TJ 

s P 

oi 

M 

UJ 

0) 

> 

AJ 

M 

1 * rl 

oi 

1 -H  3 

udood 

71  O O 

Coo  Oi-"-! 
On)  C u 
UXT3-H  41 
U O 00  Oi 

U H 01 

fO  h O 41 

a c ai  o a 

u it  au  o 


oo  n) 
BOO 
4)  2 0 


a 


& 4) 
H-rtX 

2“ 
u u 
ai  o 


u u 
a 

4) 

> 


u 

4) 

c x: 

o u — 


o a 

3 4J  -H  nj 
O -H  ri 
V 0) 

C »H 
4)  4)  X) 
a-O  n) 
o -H  U 


o 

4)  U 


you  Oti  n) 


u u 

a n) 

IT)  4) 
u U 
01  01 
XI 

3 O 
oi  u 


o 

4) 

ai  x: 
O a 

o o 
e 

u 
T)  n) 

a x 

It)  u 


u 

u 

0)  c 
u X 
o u 

O 4) 

a x 


JC  4IU 


n)  4)  o a a)  x)  • 

o a*  4)  oi 


0)0,10 
g -H  3 
E a 
o T) 
O 4)  H 

a)  x o 

OUO 


■ o E oi 

tHOfl 

U U -H 
U O 4)  rl 
4)  C O r-i 
4-1  (0  H 
4-1  <1)0 

0)  CO  3 T> 


O 01 
ai  4)  a 
3 • T3  *H 
O M -H  oi 
^ 0)  oo  01 
> C O 
0)  -H  O Ml 
>■  (X  U O 


01  00  O 4)  i— I 


IT)  d)  U 
01  IT) 
4)  CD  O 
S 3 O 


SSI 


•H 

x >4 
2i  H O H 

m a 
4)  a)  a a 

i • x x a 3 

(N  U U IT)  01 


O 

c n) 
X 
4)  U 

s 

T) 


it)  n)  44 
E u T3  O 

i3  x • 

0)  O . 


M 

U I-I 
0)  01  rH 
U C 4) 

0)  3 > 

U O O 
01  X)  J 3 rH 


-I  C 

0 O 

01  H 
C u 
O n) 
O U 
C O 


O 


w £ -5 

< "5 


u •]  'j  p 


< 


- = ~1 


-=  y o « 


— M -C  -C 


— C 
1”2 
T3  — 

■a  « 


-C  “ S/J  </i 

t a 5 b 

« 1 If 

£ ^ iS 


a c 

5 -£ 
I 5 


» 5 & 

rS)  O 


— VJ  u 


— 


£ J 


- J=  - o 


■£  ^ 
T!  — 


3 _ 

£ 5 

> O 


-=  = " ■“ 
C 

c c 


It  - 

a 2 


s >, 

u- 

^2  2 
LJ 

O 3 

OJ) 

H u 
■5  <* 


-C 

c 

.3 


Q.  1> 

c -c 
(J  U 


c/i 

cs 

U 


o 

c 

o 

5 

c/) 

3 

O 


u 

■-> 

C 

2 

c 

\j 

■s> 


U 

.n 


O/) 

a 

•2 

C 

o 

u 


n 

14 

OiJ 

* 

CL 

C 

o 

14 

•-> 

c 

2 

8 

i> 

C/3 


T3 

V 

JJ 

14 

73 

C 

U 

u 

-O 


at 

cn 

rH 

x)  a 

* 

>1  W 

>1 

£ 

X 

a 

a 

03  rH 

® ai  0 

rH  X O 

P 

© 

rH 

03 

G 

3 

at 

•r4 

CD  -H 

x at 

P XI  -rl 

4H 

1 

3 P 1X1 

O 

X 

3 

© -G 

•H 

© X 

V4 

03 

4J 

r— 4 

- 03 

Xlfil' 

<0  U xi 

0 T3  13  © m 

•H 

© 

00  © 

oi  a 

Si 

© 3 

0) 

V4 

03 

at 

g CD 

m at 

up  u 

rH 

P ro 

U 

X 

M X 

G 

© 

G 

JJ 

g O 

u 

jj 

3 

a 

S 0 

O a M 

C U ns 

u 

i 3 

c 0 - X 

U 

U 

© X Q © 

•H 

X 

O 

X 

m 

0) 

•H 

0 tt 

U 03  03 

O xi  ® 

p 

1 0 

© X XI  O 

-H  0 

X © X 

CD 

CD 

•H 

JJ 

>H  JJ 

3 

a 

03 

aE-  u 

03  a 

£ ro  x)  i-h 

c 

1 3 

03  4J  CD  03  -H 

X X X 

X X Ol  P © 

03 

© © 

JJ 

fT3 

© >i 

3 

- 

01  m c 

a 0 m 

a 

J H 3 © M 

JJ 

Ol 

wi  p © © p 

0 

X © 

U 

si 

g O G X 

3 

4J 

t— 4 

tn  at  at 

U 0 -H 

4H  O *H  U 

03  — 

u X 0 U © 

03  rH 

G 

X © X O O 

U 

© © 

3 

u 

J i 03 

O 

oi  © 

r— 4 

C££ 

0 £ 

O U W -H 

c 

© 3 rH  U a 

Ol  © 

0 

U g -rl  Ol'rl 

u 

ax: 

H 

© 0 © 

rH 

c jfi 

at 

-H 

u u 

01  >, 

ai  a 

03  2 

X X rH 

u 

XXX 

3 © O >x  p X 

U 

JJ 

X 

© X X OT 

« — 4 

•h  3 

> 

•H  0)  H 

® a»  a « 

u 

1 u* 

© Mi  Ol 

•H 

03 

iJ 

El  x >.x  X © 

g 

u 

03 

© 

© XI  © 

03 

01 

o 

3 

4-4  03 

xi  x:  a 

xi  x>  X 

U 

1 9 

X © >H  © P 

g 

© X 

H 

X © S O g Ol 

o3 

03  44 

G 

G 

X X U • 

£ 

in  >, 

J X 

Opt'- 

at  xt  a 

a » u 

S 

© X XI  -H 

X X O 

© > OX 

03 

© 0 

O 

X 

a © x © © 

03 

o m 

•H  03 

3 

4J  X3  O 03 

xs 

1 

X)  XI  - © p 

U 

U U 

P X © Ol  >.  X 

U 

rH 

u 

© 

x 3 0 c © 

U 

O 

03 

£ U H 

mg® 

Wi-IH  g 

G 

© Ji  J 3 

U 

O os  X p 3 x 

U 

03 

U W tD\  U 

0) 

u 

x Jd 

Oj  03  r-4 

® 0 

3 >xi 

Ifl  • 

rH  - 03  03  (TJ 

p 

© 0 

U XX  g 

03 

O g X 

p 

3 X X X 

- 

o* 

03 

at  u at 

U U M 

01  O ® 

© 

a © © 3 a 

0 

© 

X g P 

x O 

© 

0 

X < G © 3 

rH 

03  03 

03 

03 

u 0 3 

03  44  03 

3 3 £t 

4J 

1 • 

g © Ml  rH  © 

•H 

3 0 

— 

0 © © 0 x X 

si 

03 

03 

u 

O © > O 

rH 

G rH 

U 

r— 1 

U r-l 

> U 

Xi  O XI 

p 

! *H 

0 -h  u m 

U 

u 

CD 

X x > >,  O 
©©3m 

u 

iJ 

0 

x © O © 

<1> 

•H  i-H 

U 

a at  n 

T3  ® ® 

® rH 

G 

1 — 

U M XI 

U 

<D 

•H 

X x 

a © 

■C  3 © 

>1-10) 

at 

g 

a u - 

<«  a % 

xi  C V 

0 

1 

© >,ixi  U 

3 

E in 

1 

x 3 as  01  © 

si 

03  03 

0 

X 

P X O © X 

o 

0)  3 

4-4 

o 

3 p 

oS 

(fl  — 1 OI  N 

fa 

Ifl 

© X © O © 

u 

flj  rH 

© O ©PC 

3 

G © 

X 

03 

O XU 

-1 

a 

4-1 

w 

u S 

U xi  V 

2 rH  a -H 

13 

1 P X ffl  .H  U 

U 

© 

© Z X X 0 

0) 

a 

X © X G © 

H >i 

03  4-1 

w at  0 

O P XI 

U ffl-H  g 

03 

HH  © O 

03 

X >1  © 

P • © © X 

CD  D rH 

© 

XX  © © 

4-1 

Qj  r—4 

•H  T3  H 

WOK 

a w -h 

© 

1 u 

© 4H  © Jd  IH 

p 

U rH 

Ol 

x — © © x 

P JS 

- 

OX  3 X X 

o 

a 

at 

u 

*H 

t tn 

— -1  3 C X 

: P 

01  > in  a 

0 

© 3 

© 

© P X P 0 © 

•H 

u u 

03 

p m 0 © x 

© a 

03 

0 

Oi  n at 

l-l  ® 

in  04*0  *h 

a 

1 0 

C XI  O 

u 

»"3 

ax  © © -h  x x 

X 

cd 

03 

U JJ  rH  u 0) 

p 

x:  3 

x 

a ex 

4^  * 

rH  6 

£ -H  3 - Ui  O 

CD 

X X Ol  0 •© 

3 

p 

© 

• 

X 3 © J3 

5 

JJ  03 

© 

m -h  o u 

*h  at  o4 

1 at  at 

0) 

© O Mi  XI 

Ol  P g 

P X O g 

X 

•H  44 

U 

X 

B O X X © 

Q 

> 

V 

0 0 

U 4J 

* X g 0 

O >,  ffl  Vh  © X 

p 

•rl  O 

X n M 3 M g H 

0 

a 

03 

p ax 

H 

03  X 

X) 

•H 

00  44 

a is  « 

u <9  a 

3 

1 rH 

O xi  > xi  Ml 

•H 

F.  Mi 

© 

0 0 tr  © x 

X X 

X 

© 

0 © X X 

M d) 

03 

U 

000 

® cnx: 

<0  © 

X 

1 rH 

Ih  -HO© 

CD 

O 4-1 

01 

X 03  44  0) 

0 

© C DO  X 

u 0 © © 

0) 

Jj 

-H 

U O 

XI  V XI 

Ol  XI  h — 

© ifl 

U p fti  O > 

03 

>1 

3 

in  x O X Oi 

•H 

X O 

U 

© x .x  x 

x: 

0J 

x 

> 

0 e 

O Jn 

19  ® xi  in 

w 

1 p 

3 U)  rl 

O 2 oi  © m m xp 

X 

ITS  *h 

CD  C 44  rH  O 0J  G 

U 

• 3 

o 

•r4 

at  i 

a « v 

ax  n ih 

0 

eoh  a 

u 

p 

CD 

1 -H  03  CD  03  *H 

© 

U 4J 

p 

3 

0 a x x © 

P 

4-1 

4J 

o»  u m 

> 

U 

T3  *H 

© Ml  rH  T3 

u 

x x 

t cn  £3  a'H.  g 

a © u 

•H 

u 

4-4 

5 03 

U 

P nj 

aiw  0 

■O  iH  Ih 

p 

i XI 

© X © P © 

O © 

X 

Xx  x 

3 

X 

03 

© © 0 » >1 

o 

o - 

r— 4 

03 

•H-H  U 

c.  0 n 

a ® « © 

0J 

I *H 

Mh  X © P 

g 

4H  03 

p 

© « O O © X 

© 

03  U 

3 

•H 

O Si  © x 

■C  p 

HMD 

u 4 

® k -H  X) 

X 

XI  © © O 

oj 

0 

0J 

OlX  X CJ  > 

E -H  4J  T3 

C © 0 3 X 

c 

03  S 

•H 

p 

wap 

p 

H C 6 

X X 

© P X X X 

• 

© X Mh 

0j  rH  *H  M 

•H 

CD 

© 

© X X JS  x 

o 

1 0 
at  t-> 

U 

o 

ao  S 

ffl  3 01 

♦ 3 C d) 

u < 

•rl  © XI  © 

u 

P V 

X 

a 3 g © x © 

4J 

JJ  G 

X 

Oix  X © 

•H 

a 

•H 

Tl  u 0 

-1  O P 

in  & ® > 

c 

X P ® Mi  3 m 

u 

3 

03 

J3  3 A A 

X O 

3 

0S 

G rH  in  p 

x X) 

03 

U 

a axs 

' ® n 0 

<S) 

C © O O cn 

03 

O X 

•H 

C >,  © X V X 

03 

U 

u 

3 

0IH  H T3  & 

OS 

a> 

U 

U 

a 

U CO 

IN  IH  V 2 

u 

1 • 

© Mh  3 2 X 

| 

\ 4H  03 

4H 

◦ © © a 0 

JS 

V ■ 

u 

03 

> X q 

O T3  -G 

o 

3 

at  « m 

f®  ® a 

a 

4J 

1 § 

O £ X 

U 

> 

U 

U TD  *H 

U 

© 

0 

G 

P 3 >h  © X 

O X X 

a 

c 

x:  a 

fix  0 

«J  T3  O 

c3 

M W - © 

03 

03  -H 

OS 

P 0 X 0 x O 

u * 

03 

Ox© 

rH 

3 

u 

U 03 

3 x)  W 

CD  rH  03  u 

01  41 

© * M >H 

© 

> 

3 os 

u 

O O © © P 

0 

U 4J 

JJ  rH 

U G 3 'X 

O 4-1 

0) 

03 

J3  -0 

u 

IS  3 P 

X 

: w 

> X M © 

CD 

•H 

x © p a 

4J 

3 © 

0 

0 13  m © 

m x:  o 

X 

a 

4-4  rH 

- 4-4 

ao  kh 

4J 

» U 

-rl  Ml  © M 

03 

u G 

© a p x x 

C x: 

G 

03 

XX  X 3 

c. 

03 

u 

0 

M U 3 

s,  0 ® 

— 3 XI 

03 

Mh  Mi  O Mi  Mi 

a 

05  M 

03 

© x n a a © 

X 

JJ  JJ 

•H 

© X X 0 

U 

6 

U 

•H  O 

rH  A 

O u 

34 

1 R 

41  b U O 

NX  O 

q 

3 © C3  2 

u 

CD 

£iS 

si  u 0 x x 

03  0l 

03 

* 

u >,•* 

<v  — 0 as 

© 3 

XX  Ch 

rH 

x X 

a 

U 44  0 03  U 

C6 

G ^ 

X 3 X O 

Oh  0) 

•H 

b 

('•  T3 

03  rH  rH 

xi  O £ 3 

> 

O 

© 0 m M 

U 

p 

03 

©OX  OIJS 

01  O in 

g 

ti  in  03 

u 

rH  3-4 

o 

ra  ^ u 

ih  a oi 

O U 61 

O X x xi  m u © 

3 

0 

P OlX  X P X X 

© 

U • 

p x x a g 

(1)  iJ 

f'. 

U 

u 

C 3 -H 

*H  Q4  0< 

P Q CN  3 

u u O O oi 

0 

0 H 

U X © © x © 

X 

CN 

© 

© © 0 

c 

3 oi 

at 

IT]  XI 

0 0 

g 3 -H 

£ CN  «t 

1 4J 

O OS  OJ  Ml 

Ml 

© 

•rl  m 

Oix  g x c 

© 

cn« 

© C X oix 

o 

P 

u 

£ 

-H  S X) 

■h  ® a 

01 

© p 

© © 

iJ 

X 

iJ 

U 

0)  G.C  O 0J-H(^ 

P XI  © 

p 

• 

g O © G X 

•H 

>,  3 

c 

s 

>iU  03 

cn 

3:  * ® » 

4J 

1 03 

Ml  X - « X 

E- 

05  03 

u 

g x x >,  3 g 

on  3 © x 

X 

W 

OVH 

3 

U A -H  U 

iJ 

r-4  O 

03 

»— 4 

03  03  SZ 

W u 

• 03  • 

ifl  gw  p fi  MU 

p 

u x: 

03 

© 

x © 

CD 

ox  g p © 

03 

ax 

a 

Q<  U r-|  U 

at  at 

© O <U 

3 

-H 

3 © © © 

5 

•H  U 

U 

© © x;  x © x 

rH  Q4  03  T3  rH  JJ  03  > JJ 

rH 

a 

03 

Q4  03  r-4 

XI  > 

• ^ • 

X 

& > > © 

0 

g 

0 

0 x X > x 

a*  1 

3 

0 

p 

3 © > © O 

0) 

3 x 

•H 

3 

a at  0 

Ifl  — 1 1 

I ••HUH 

4-1 

1 © 

41  14  H H X 

X 

*H  g 

X 

© X in  G © © 

© 

I ■ 

0 G 

X 

•H 

0 si  0 a x 

x 

03  0 T3 

03 

0 3 0 

3 Oi  1 

|cn-  fl- 

0 

1 03 

Mh  h OS  OS  X X 

X O 

ax  u x © x x 

CJ 

li 

3 O 

u 

3 

u x 2 © a 

U)  -C 


^ E 5 
111 
v< 


a j - 

: £ ’j 


-c  o 
c 2 

■ 4 a 


eg  zz 

s 5 

' x: 
o/j  ~ 
c t» 
Q.Z 

c 

u 

■■/)  c/i 


=3  T3 

? c 


*3  C 


i 1 


S3  -C  C 


-=  = 


3 * 


4=  — -D 


■z  3 


r -3 

§■  * 


| *•  . 
X >*  OJj 
73  C 
si  c — 
- C ■✓» 
XI  ✓? 

a 

on  n 


n = * 


— - 2 
£ 5 1 


:ll? 

= 25  = 

J 3Jj 

r^i  '✓>  C r- 

x:  o “ -5 

g y Z « 

a*=  3 2 


4 I 1 * 

U u 3 C 
3Jj  -3  '_)  C 

r_  , 'J  / 

S'*  § I 

'S'.  "3  i!*  — 


C c 


— o 

< Q. 


o 

3 OXj 

>>  E 


73  ±z 


DXj  *“ 
30  — 

3 ■ — 

5/1  £ 


X > 


hia 
lu  m 
^QQ 


-C  =J 


.O 


u ,2  u .2 

2 _•./>  Jj  c 


Cl  "3 
73  2 


O 5 

■s  I 

£ Si 

H | 
— 

~ U 

H ~3 


u 

c 

u 


E 


V 

’S) 

c 

Cl 

IS) 

V 

L_ 

u 

u 

c-n 


E 


01 

G O 

TJ 

CD 

04 

«W 

a 

d) 

- 

TJ 

JJ 

in 

U 

<v 

O 44 

P4  O 

Oi  m 

O rH 

> 

M 

hi  a 

rH 

u 

rH 

CN 

05 

•H 

•rl 

i 

S -rl  rl 

3 

rl 

4-i 

1 1 

0 

4-i 

3 

a a 

3 

05 

a 

■ 01  05 

U 

44  TJ 

JJ 

Eb  hi 

-H 

a 

O 01 

3 

E 

4H  O 

jJ 

> -I 

O 

43 

3 

jj 

TJ 

c 

u a 

3 

a 

Q a 44 

a 

H 43 

0143 

O 

01 

a 44 

43 

Oi  O TJ 

a 

U 05  TJ 

dJ 

0J  0) 

a hi  o 

O O 43 

OJ 

S a a 

a 

a 

Oi  3 

>i  O 

>i  -H 

3 -H 

a 

3 

44  a b 

a 

0)  05  G 

0)  JJ 

01  JC 

44  -H  a 

44  hi 

44 

Oi 

3 

o 

A o 

3 -h 

a 

JJ 

01  JJ 

0 

a < o > 

O 

43  a 

43 

a a a n a 43  u 

05  U 

O 3 --I 

44 

05 

TJ  3 & 

hi 

E 44 

■rl  a 

M 

OVH 

E 

a a sc  -i 

Oi 

hi 

43  44  rl 

O 

Ol  £ rH  O 

U d> 

hi  & a 

a 

>1 

Q i 

3 0 3 

o 

a 

44  a 

o 

d) 

G rH 

-rl  Cxi  44 

a 

43 

V 44  n- 

05  *H  XI  U-l  - 

M 

<D  SZ 

a a 

a c 

a 

* — ’ 

a -H  i? 

> a 

a o 

TJ 

*H  -H  TJ 

a o 

a 

u 

3 oi  a a 

a 

a a a ui  -i 

U 01 

hi  a 

hi  3 

> 

44 

6 

o a 

a w 

TJ 

3 

a 43 

3 

hi  • a 

rl 

a o 3 a 

OI 

a tj  a tj 

O TJ 

M *H 

hi  3 

•1  O 

u 

0) 

OU  6 

a 

Z -H 

rl  u 

3 

£ 

JJ 

a a 

a 

a a a 

3 

u > 

a 

3 n -i  a b 

3 rH 

o a 

a hi 

3 h TJ 

ta  p o 

a 

hi 

43 

a 

05 

O 43 

u 43  a 44 

hi 

O 

U 0)411 

3 

o -i  o tj  a 

>,  a 

0 -9 

Oi  43 

a 43 

a o tj 

Q C n 

hi 

o a 

43 

d) 

jC 

hi  0 

hi 

a 4J  b a 

O 

•ri 

44  O 44 

•H 

E > -1  rl 

44  44 

01 

TJ 

OI 

a 

S 44  <44 

44 

14  43 

TJ  U 

hi 

XI 

JJ 

U hi 

•iH 

> O -W  43 

JJ 

a o a 

05 

a -i  a > 4J 

•ri  hi 

0)  U 

>iTJ  a 

U rl  C 

a 

TJ 

hi 

a 

a 

a 

a 3 

a 

a a 

a i — i 44 

rH 

U 

43  a a 3 

M 

a 3 3 o a 

4J  O 

M 01 

a o 

n a 

a 3 a 

iH  *H 

a a 

> 

0) 

JJ 

d> 

hi  E a 

rH 

P 

4J  a a hi  tj 

hi  -i  3 hi  3 

3 O-i 

0) 

a 3 o 

a -i 

3 TJ 

44 

43  O 43 

a 

>4-i 

O hi 

•ri 

u 

CO 

C 0J 

dl 

oi  o a hi 

■ri 

M 

E hi  a 

3 E a 

a oi 

01 

a o -h 

a 3 

O m 

3 

44  O 

3 

JJ 

a u 

Oi 

M 

d) 

-h  x: 

U 

oi  M i a 

Q< 

JJ 

hi  -1  U 44 

05 

a a o> 

? a 

0)  T3 

a 43  44 

hi 

43  E 

O 

TJ 

a 

0)  JJ 

o 

O 

DlrH  JJ 

G 

a oi  a a 

CD 

01 

o a rl 

a TJ  43  >i  3 

& 

•H  C 

a a a 

p.  a 

a 

hi 

m a rl 

44 

p 3 

hi  rl 

a 

4-i 

0!  d) 

•H 

a 

G 

oi  a <4; 

0) 

a b u u -i 

3 

M 03 

O 44 

><  43 

a 

44 

O 43  3 

3 

& O 

a a 

3 

4-i 

0> 

3 

a a 

GO 

>.  b tj  a a 

O 

oi  r- 

05 

E a 1 BT)  o 

<D 

Oi  CD  *H  W U 

& 43 

44  O 

o 

3 M 

3 

O 

<u 

c 

01 

•ri  a 

a o c a 

U 

ri  a rn  oi 

Vi  ri  -H 

3 -l 

43  >1  C a E 

G 

a 3 £ < 44 

4-1  O -C 

•H 

a a 

- 

E rl  3 

4-4 

as  o 

01 

3 TJ  o o a 

a i4 

CD  4-i 

a -rl 

n 3 

C TJ 

3 

3 44 

O *H 

01 

05 

JJ 

rH 

a 

£ 

4J  O TJ 

0 

OVH  -H  d) 

G 

o -i  o-i  a E 

a 

•H  -H 

a hi  rl 

■H  o 

Q rl 

O 

o id  a 

r-i 

E P 

JJ 

o 

M 

(Q 

CD 

a hi 

3 

a a hi  ri 

3 

44  a 43  3 

•ri 

•ho  a 

>i  OI 

4-i  iJ 

c a 

1 O 

hi 

-rl  £ I 

rH 

o 3 

01  c ^ 

JJ 

05 

i 

43  u 

<v 

a E a 3 

>1 

•i 

3 U 44  o 

JJ 

u > a a m 

U -1 

c 

O X 0144  c 

O 43 

44  44  a 

05 

hi  0 

• 

JJ  0)  CD 

X n 

44  3 

M 

■rl  hi  O 

JJ 

hi 

a tj  a 

U 

a a u tj 

■1  44 

TJ  0) 

me 

a o 

44  U 

a a 

m hi  rl 

o > 

a 43 

•H 

jJ 

a o oi  > 

*H 

3 

44  3 I 

05 

oi  a 3 a 

rl  -H 

C TJ 

44  -H 

43  -H 

V 

44  3 hi 

0) 

43 

a s 

- 

TJ  TJ 

CD 

oi  3 

rH 

TJ 

O TJ  l M 

-HOaa- 

a £ 
3 

0J  *H 

a TJ  rl 

44  44 

43  O 

> 

-H  a U 

jJ  TJ 

u 

a o 

hi 

JJ 

o 

3 

3 >i 

TJ  GH  JJH 

a c a 43 

44  44  fi  rl  3 

44  C 3 

u 

44  OI 

Baa 

3 

o a 

a 

E o 

a 

05 

44 

a 

3 n 

M 

3 -rl  a -rl 

-q 

14 

a tj  a o 

•i  a u o 

& 

>,TJ  -rl  a TJ 

a p 

-H 

JJ 

■H  6 

a 

-rl  3 43 

•rl 

> 43 

O rl 

O 

a a 

(3 

a tj  ri  a E 

3 

E a a a -i 

iJ  r-i 

£ <u 

rl  C 

- CD 

u 

rl  44 

3 

M *H 

o 

hi 

•H 

JJ 

hi 

o 

hi  a 

|4  U 3 43 

43 

d)  U TJ  O 

a 

TJ  E 2 44 

a ■ 

-H  3 -H  * 

H O H D 

05  JZ  d)  01 
p 01  OVH 

6 CM 

— •HO) 

m c n e jC 
0)  a; 

JJ  U4  JJ  -H 
(TJ  CD  UH 

a d c 

O TJ 
<U  - H C 
jC  p«  jj  itJ 
jj  ? u 

n D 2 u 

> £ 44  -H 

a»  a ■-* 


S3 


3 a s u 

OOQi  U 

U ffl  U o 

44  Q 41  O 

Sjsw  o 

P 44  44 

5 « a 

O 43  Oi  Dun 

tj  c n u e c h 

0)  -rl  43  -rl  -rl 

a ai  m co  >i 

a id  u a 

or  c a tj 


<u  o os 

43  I 44  -ri 

u Amu 

tj  uu  a 

44  a -rl  01 

3 hi  tj  oi  a 

0 H 3 3 IT) 

43  3 *3  O 01 

IT)  & )-i 

(U  - V IT) 

TJ  U hi  2 

01  01  u 

3 0)  > B 

hi  43  H - IT) 

0)  aj  — rH 

U >,  in  43 

3 a)  0)  m 

0 E C • S 

U O ’T  o 

U U hi 

01  oi  m oi  4-i 

hi:  j m 

IT)  U O IT)  >i 

' — I Ch  IT) 

0)  M ^ * 

3 U 01  IT) 

O X u 

U 0)  43 

TJ  0)  > 0) 


00  IT)  3 

I U 

0)  U > -H 

Qj  n)  *h  tn 

0)  -H  hi  IT) 

01  Qi  >i  U 

IT)  Id  IT) 

Q.  oi  6 0) 

C hi  A 

G -rO  ro  id  u 

O a h 

id  at 

u > 


o 

a)  G C r-l  C 

~r\  O M i— I O 

TJ  -H  0)  -H  -r-l 

u h au 

a)  id  0)  a)  id 

£ H Qi  i— I 


•0143-h-hI  I •CfdCU04-iC430 
i xi  u oi  4-i  | | iq>  -ri  g id  id  o o 3 o G 


uinii3Uh 
fl  J ^ u 

— at  u • 

T h 01  C T HI 

OI  U > *H  43 

• G id  o)  u 

^•HSTJrl 


GAB 
id  id  * 


id  Id  0)  TJ  44  TJ 


TJ  C H 

i o)  id  B 

I -i-l  r-l  ti 


oi  oi  id  id  o 

OiX)  • E-|  hi 

Id  I-l  TJ  44  • 

CUTJ  0)  01  C TJ 

M c u -h  o o) 

3 C Id  TJ  C 

TJ  O Id  6 TJ 

0)  3 43  H - 

44  U i-l  ■ 

id  0)  m 44  iJ  oi 

U hi  01  OI  -H  0)  U 

ID  0)  Oi  44  3 0) 

43  id  a C TJ 

0 41  c 11  II  o 

-rl  -r4  01  TJ  4-1  0) 

rn  Id  43  -rl  43 

4J  TJ  hi  a) 

n q tj  43  44  44  tj 

Id  U U U rH 

r-4  id  a id  id  3 

44  01  Oi  Ol  O 

• ai  n hi  B B 43 

o-  3 id  i-i  -ri  m m 


TO  O O id  43  04 

TJ  43  U r-l  2 44  ffl 

C 44  id  id 

Id  04  O C 04  0143 

r-l  g 44  O 43  C 
44  -rl  44  -rl  0) 

04  oi  a)  44  oi  u 
3 C 0)  id  o-i  id  hi 

■H  hi  2 O 04  3 

141  43  O 
O -rl  a 

hi  id  -a 

C o a a a 

O a B TJ  O 

-rl  a (3  r-l  04  a 

a tj  a a o tj 
a xj  n 44  n 

3 a -rl  44  a r-l  Id 

u ri  hi  a c a . 

3 


hi  O 

u a 

i3  a 

hi 


a -rl  o 
-ri  43  a 
tj  3 a 

TJ 

a in 

fl 

T3  TJ 
• C H 
® dj 


O 

o m o» 

0 c a 

u k £ 

M CO 

01  4-i  <D  - 
U O U C 
U • O 

ar-<  cn-H 

(fl  c u 
£ O O 05 
H OIH  2 


E 


■a 

— T3 

T) 

XJ 

AJ  © 

. TJ 

r— t 

C TJ  <!•  G 

C 

AJ 

>, 

G 

G £3 

1)  1) 

>,  c 

3 

O a in  it) 

© 

c 

rH 

1) 

03 

© AJ 

Xi  xi 

• — l o 

O 

•H  03  » rH 

a i)  m 

a 

a ol 

(S  rH  11 

OI  £ 

T3 

a xi  is 

AJ  CD  -H 

£3 

0) 

Jj  H Ol  U 

Vh 

AJ 

C Ol  c 

& 

i)  i) 

© 

3 > 

£3 

AJ  UH 

•H 

£3  £3  a XJ 

G TJ  xl 

CD 

£3 

U JJ  © 

o m 

© 

O Vj  *H 

•r-i 

Vh  T3 

1) 

Xl 

m o h 

•H 

•H  O 

3 

ii  o is  o a 

m xi  c is 

AJ 

C ® 1)  3 TJ 

U-l  U-l 

AJ 

•H  © AJ 

<v  m 

© 

© 

o 

(S  £3  xi 

U 

g 

O £3  -rlH-H  Id 

u u © tn 

CD 

3 tn  3 tn 

a 

•H 

•rH 

aj  © g © x: 

rC  AJ 

OT 

UH 

m is 

o 

E © 

£3 

xi  11  xi  xi  xi  E 

U d)  r-i  -H 

•n 

© 

U-l  CD  03  03 

03 

• - *H 

£3 

1) 

U £3  ® ® £-■  xi 

xi  iS 

© 

JJ  r-i 

JJ 

O rH 

UH  © 

® IS  1)  (S 

D -n  AJ  AJ 

c 

U 

a)  a)  a 

rH 

tn  x) 

03 

© 

l—i 

c c 

o 

£3 

TJ 

© 

© AJ  3 

•H 

U (B 

o 

HH  11  XI  3 Ol  1) 

u o m -ri 

03 

03 

1)  Xl  £3  ~ m 

aj 

G rH 

A 

A 

3 Bnxi 

G 

U AJ 

JJ 

c 

i) 

O u E 

a 

O 

© -h  x:  © *h  xa 

C Xi  3 E 

rH 

rH 

x ah  u 

a) 

O rl 

UH 

© 

xi  iB  O 13 

i) 

© 

© 

XJ  rH  1)  3 

o 

IS  Ol 

® Xl 

h cn  cn  aj 

o a 

U 

aE->  x m is 

3 

•H  3 

0 

01  3 

£ O 

tn  X)  A m 

3 

•H 

•rH  U 

£ 

® 1) 

® 1)  C -H  X) 

U UH  Xl 

a; 

© 

W rH  a 

AJ 

C rH  XI  CO 

© rH 

AJ  © 

b 

- 

© 

> 

m o 

X)  1) 

1)  £3 

G >H  Eh 

uh  o m 

» 

. © 

© 

U AJ 

© 

•H 

© 

O xl  O Ol-rl  3 

© *H 

AJ 

i) 

o 

1)  Jh  XJ 

© 

£3  £3 

O E-i 

O • <U  A 3 

XI  O £3 

• d)  3 0J  M 

0) 

G G 

ft) 

IH 

> 

© -H 

u o 

u u 

JJ 

© 

3 

u 

3 a g 

iB  u 

u 

•H  xl  Xi  M 13  O 

© © JJ 

o 

o 

a a <u  r-i  ad) 

3 1) 

u 

IS 

ii  £:  xi  <u 

© u 

© 

c 

o 

rH 

« 

3 

x>  1)  -H  C £3 

as  rn  m m 

a 

AJ 

■d  XJ  -H  XJ 

£3 

U-l  rH 

o 

11 

1) 

VH  XI  iS  13 

a 

© 

is  a> 

© 

© AJ 

© * 

U E 1)  rH  (S  ® 

m o a xi 

C XI  <S  o 

AJ 

H JC 

Xl 

E 

3 m -h 

© © 

© © 

u 

> 

AJ 

> c - 

rH 

i>  i) 

T3 

ITS  > A 

rH  c a 3 

0) 

0) 

03  >1*H  H JJ 

AJ  © 

© 

O 

XI  01  Xl  > 

X)  X) 

•rH 

1) 

© 

•H  AJ 

© 

> 0) 

1)  41 

tn  rH  03  Jj  © 

IS  o 

JJ 

A 

rl  £3  xl 

U-l 

G U 

© 

© 

X X)  u o 

1)  c 

c 1) 

rH  £3  13 

£3  X)  rH  U 

O *h  6 

£3a<UCOxl<UG 

Xl  > rH  Xl 

u 

xi  C CO 

o 

1)  X 

1) 

1) 

•rl  c Xl  XI  IS 

u ® 

a 

C 

JJ 

G 0)  0) 

m jj 

x)  O 

> H > © 3 O 

nj  13  m 

03 

TJ 

m x3  m -h  m 

Xl  ® £3  -H 

1) 

B © d)  Ql’H  rH  rl  O 

a o 

(S 

is  ax 

u o 

rH 

•h  i)  a i)  -h 

© rH  > 

a 

H 

3 m u a 

© 

1) 

AJ 

Xi  13 

rH  .C 

rH  AJ 

xl  £3 

© 

JJ 

c 

•H  *H 

UH 

© AJ 

i)  a) 

Xl  £3  -rl  Xl  Xl 

Xl  IS  0 

e 

3 

UtI  C 3 

tn 

U-I  0) 

IU 

•H 

1)  xi  xl  >,13  1) 

1)  XI 

© 

© 

® a xj 

0 

•IH 

Xl  > 

u >,  3 u 

3 G Xi 

-H 

o 

u u 5 

0 

XI  X) 

oi  x: 

> 

3 0)  rH 

rH  3 

3 

i) 

© 

a 

rH 

G c 

£3  > 

3 a) 

d)  XI  >,  rH  O IS 

U -rl  O >1 

£ 

a m xj  o m r-i 

•H  -H 

c 

© 

o 

6*3  >,  rH 

•rH 

Xl 

£3  XJ 

o 

CL  O OT  -H 

AJ 

O XJ 

® X) 

M O rH  rH  • 

u a xi 

© 

CD 

o a q a a 
h Eijio 

XI  > 

O -rH 

u 

-H  XJ  © 

3 £3 

AJ  O 

JJ 

£3 

•H 

•H  © 

G 

© 

IS 

Xl  G 1)  3 01  a)  x) 

o - E c 

rH 

i) 

O rH  XI 

a c xi  u 

G xi 

© 

AJ 

G 

JJ  © - 

1) 

C Xl 

i)  i) 

O X IXI  G > -rl 

© © -H 

£2 

c 

-i  a a 

1)  M 

3 3 Xi  1)  xi  Xi 

1) 

T3 

rH 

u 

0 

U Xl  xl 

O -rl 

6,0  U © *H  O-H-H  E 

TJ  H Jj  © 

o3 

0 

>,  13  (U  o) 

AJ 

xi  a 

XJ 

tn 

Xi  O C 

O £3 

O)  x) 

© 

AJ 

(3 

•H 

t3  a u 

oi 

•rl  3 

Xl  rH  D >,  xl  Xl 

rH  £3  Xl 

TJ 

•H 

rH  (D  0)  U U 

•H 

13 

O XI 

xi  jc  xi  m 

© 

Xi  <8 

m 

in 

3 

AJ 

3 X m 

AJ 

JJ  61 

O X3 

ai  is  m G u i) 

3 -rl  m Xl 

•H 

JJ 

X|  A i 3 

m 

>>,B 

o 

G 

is  m m ' 

© AJ 

AJ 

3 

UH 

IS  XI  U Xl 

© 

U 1) 

XlrH»  G U Xl  11  a 

o cn  o m 

o 

03 

is  a o u 

u 

0 IS 

© 

01  (S  £3  1 13 

AJ  SZ 

£ -n 

© 

O) 

■H 

AJ 

© u 

3 

is  a is  u is  xi 

£3  a 3 u 

> 

OOTJ  ^4  0)  M oj 

0* 

u s 

rH 

rH 

3 xi  i)  tn 

0)  3 

3 £3 

c 

ID 

Xl 

•H 

X)  01  XJ 

© 

AJ 

fl  O 

x)  a £3  3 V Xl  ^ 

a O TJ  G 

03 

•H 

•H  H ffl  J2 

rH 

a 

AJ 

1) 

AJ 

11  3 xi  3 

-H  G 

•S 

H 

£3 

•s 

JJ 

C £3 

O UH 

•rl  A 

m xi  a o o 

a m 3 

c 

JJ 

o -h  miu 

a 

TJ 

® 13 

i) 

£ 6 iS  G 

Xl  O X)  £3 

JJ 

•H 

IS  xl  £3 

© 

M -H 

Xl  ® 

o u >,  U 

G Xi 

3 

•H 

> 3 r®  c 

® 

0)  G 

3 

•H 

3 

o o m is 

IS  01 

1) 

3 

£ 

r-i  AJ 

a 

m 

JJ  U © AJ  rH 

O UH  © 

e 

m h c 

)H 

1)  iS 

> 

® 0)  G rH 

> 

AJ  © 

• 

UH 

U 

xl  XI  O 

a « 

AJ  © 

3 Xl  (S  rH  (U  1) 

-H  -rl  o £3 

Vh 

a XI  0)  r-l  o 

Q.H 

AJ 

O xi 

d)  aj 

1) 

iS  xi 

© 

o 

•rH 

(U  O £3 

•H 

xi  X 

•H  AJ 

xi  a o is  a £3 

AJ  AJ  JJ 

o 

© 

3 D XI  1)  -n 

rH 

Sxi 

G 

U 

© 

(8  - Q.  1) 

IS  ® 

© -H 

© 

AJ 

c 

3 

iS 

C Xl 

Xl  Xl 

G 6 a --  i)  xi 

is  T3 

UH 

XJ 

A a u 

rH 

AJ  © 

m 

a o 

1)  £ 3 

m 

U rH 

<u 

© 

Xl 

© 

G xi 

AJ 

1)  0 

u o 

(U  Xl  xi  U £3 

Ol  C T3  m 

c 

W UX-rt  U 

•H 

3 

01 

e 

OH  O 

Xi  £3 

U 13 

Xl 

i) 

© 

r-i 

xi  O O 

£3 

£ 3 

UH 

E o rH  xi  c P a 

•H  © © CJ 

c 

03 

O H Oi  p 

3 

X) 

xi 

>, 

i)  a u xi 

O xi 

rH 

© 

3 

a 

AJ 

O *rl 

O 

« 

AJ  UH 

X)  IXI  rH  o (U  -rl 

xl  TJ  3 

o 

rH 

on  3 G 

G A 

ii 

9 

Ulfl  E 3 

UH 

>*»*H 

rH 

it 

JJ  G 

u 

01  rH 

is  OJ 

•H  -H  UH  AJ 

•rl  - m TJ 

•rl 

JJ 

tn  13  o <u  o 

AJ 

iS  3 

& 

b 

rH 

-H  © AJ  M 

1)  rH  3 

£3 

© 

d) 

3 

JJ  © O 

® IB 

£3 

g IS  3 HH  O ,13 

E a ii  m 

a 

m 

1)  G A A XI 

03 

rH  M 

ii 

•H 

> X O A 

AJ  N 

3 

3 

> 

© 

C Xl  -rl  TJ 

a c 

xi  a 

B -H  i)  a a 1) 

a G u 

03 

3 

3 is  tn  xi  c 

A 

x)  X! 

u 

A 

o v a ® 

© *H 

© UH 

G 

i) 

m 

D C Xl  rH 

IS  o 

0 

o xi  a mo 

TJ  U 

CD 

r-i  rH  *H 

a 

© © 

c 

ii 

2 

Jh  i 

AJ  rH 

G 0 £3  X)  £3 

rH 

£ 0)  IS 

3 

£ n 

© -H 

U m C rl  Xl  XI  (8 

c is  a o 

G 

U-l 

iB  xi  x>  >, 

3 i 

© 

> 

a Xi  13  £3 

•H  -H 

© 

c 

jj 

£3 

1)  £ Xl 

O 

AJ 

© AJ 

Xl  O IS  O -H  rH 

IS  a-r!  Xl 

a) 

o 

> ® U £3  rH 

g 

A 

H 

Oh^ 

xa  aj 

OJ  ® 

« 

© 

© 

O d)  d)  -C 

£ H 

> (S 

Xl  -H  -rl  G ''x  a a 

rH  E 

a 

3 1)  3 

03 

xi  3 

ii 

Xi 

• 

A a 3 G 

IB  3 £3  ® £3 

Xl 

JJ 

© H TJ 

© 

G 13 

© Ol  © u AI  0 T3 

XI  -rl  a TJ 

b 

r—i 

T3  -0*0  U4 

rH 

C G 

iH 

m 

u o o 

£3 

u O 

3 

© 

o 

1)  13 

•H  -H 

© U O *H  G U © 

m -rl  c 

O TJ 

03 

C XI  O 1)  1) 

a 

© u 

-H 

Xi 

Ol  (B  A VI 

AJ 

l—i 

(h 

G UH 

d) 

a E o 

AJ 

xi  (B 

rHXIrH  (d  X)  Id  U G 

3 xi  £3  iS 

u 

1) 

o 

03  O 3-1  CD  CD 

xi  tn  A 

O 

© 

1)  • ® 

Ol  IB 

O 

u 

o 

u 

© -H  G M 

© H 

U OD  *H  C,  O 

u E-I 

XI 

cn 

a a a 

c 

d) 

3 

l-l 

© 

C £3 

AJ  © 

© 

*H 

0) 

u 

Xi  0 

cn  aj 

£3  E 

11  1)3  - xi  -rl 

- 0) 

OVH 

mi)  o 

o 

u-i  oS 

Xi 

0 

* 1)  T5  • 

■r-i  AJ 

AJ 

JJ 

© 

UH  U 

c u 

as  A > TJ  >,  O xi 

O -r-i  © 

c 

u 

c 3 ti  i<  g 

•H 

U-l 

x 

-H 

AJ 

C 3 d)  ® 

X) 

i)  i) 

0) 

U 

© 

1)  0 

• 

O 3 

<33  ® 

© -h  © tn  *h 

a O • c 

-H 

u 

£3 

O rH  G U 1) 

AJ 

-H  © 

AJ 

0 

© 

O rH  xi  XJ 

i)  ® 

aj  xj  x: 

c 

© 

G 

JJ  © 

© H TJ 

a i3 

m -H  xi  O xi  13 

rH  xi  a o 

X! 

0) 

E- 

•rl  (S  H TJ 

03 

Q rH 

© 

> 

•h  s is  c 

i)  i) 

© 

AJ 

3 

G 

3 

is  xl  XJ 

JJ 

G 

til  CijH  O XiH  IS  G 

< a xi  n 

•H 

© 

XI  > rH  tn  rH 

01  © 

a aj 

Xi 

XJ 

U > XJ  IS 

UH  -H 

U T3 

UH 

d) 

3 rH  3 

U 

- O 

• 

© 

£3  m o o o 

u a 

> XI 

U 1)  11  > 

i) 

E 

•r-i 

1) 

o 

O G rH 

U 

O rH 

G 

n, 

b1  3 rH 

© 

G U 

c 

rH 

o is  Xi  -V,  Xl  x o 

jC  is  u 

o 

c xi  a a o 

AJ 

a 

fo 

A 

© 

o 

G XJ  3 x> 

TJ  DH  3 

O 

in 

£ 

© © U UH 

(B 

© 

JJ 

B XI  Jh  13  13  Xl 

xi  a c. 

u 

m 

3 G -rl  >,  U 

•H 

K 

X 

© 

1) 

rH 

3 C G 1) 

g a a)  o 

a£3 

o 

B 1)  Cxih  OH 

©rH©OC>iO>l 

-H  £ 3 

a£3 

u-l  03  CL  U Qh  b 

U 

© sz 

u 

UH 

XI  IB  -rl  3 

© © 

Xi  3 

o 

JJ 

u 

© M -H 

© 

a xi 

a 

3 

is  rn  O IS  £3  3 £3 

3 -rl  UH 

T 


U 

ou 

^3 

Q. 

C 


C- 

c 


T3 


T3 

1)  ~ 
~d 


"3  ~ 
3 ^ 


r *2 

0 J 


u 


C- 

yi 

u 


u 

u 

;/) 


c 

5 

~S) 

>> 

'✓5 


< 

rH 

< 

u 

wO 


u 

-C 


u 

-C 


y\ 

H 


U 

OiJ 

H 

C- 

C 


r3 

D- 


C. 


01  TJ 

oi 

CD 

ti 

JJ 

10  (U 

to 

rH  C 

d rH 

G 

M 

o 

G 

rH 

U G 

G 

(0  *rH 

*H  id 

(0 

rH 

0) 

03 

3 

<N  M 

T) 

CD  (0 

03 

e 

u 

rH 

a u 

rH 

3 01 

rH  d 

rH 

rH 

<1J 

0 

r-  0 

rH  O. 

•a  E 

03 

d) 

■H 

<d 

3 3 

03 

■a 

■a  v a) 

03  TJ 

to 

•H 

•H  d rH 

rH 

(0 

- 

3 T3 

G G 

0 

AJ 

AJ 

•H 

O TJ 

•H 

i — t 

-H  (0  JG 

<n  -h 

c 

rH 

a 

£ J)  o 

44 

u 

rH  -0 

0 <0 

IT)  0 

a 

CD 

id 

0 

AJ 

ID  C 

U 

3 

£ 

> k g 

44 

E > 

o 

03 

CD 

S C -H 

0) 

o 

0 

3 u 

to  Wl 

o 

>1 

u 

a 

a 

O 

•*H 

O 

!3 

•H  TJ 

o 

10  -H 

CD  TJ  3 

(0  -HU 

d 

0) 

c 

0 -H 

U 

3 -H 

OJ  u 

dJ  CO 

CD 

03 

u u 

44 

3 

u 

■a  k 

U TJ 

Aj 

G TJ 

03 

3 h g 

•H 

x; 

JJ  >H 

01  (0 

o > 

to  axi 

O 

0) 

<u 

AJ 

4) 

0) 

oi 

C 10  o 

in 

ai  c 

(0 

(0  -H 

O • (0  E 

rH 

AJ 

to 

<u 

CjJ.CC 

3h 

d)  d 

34 

03 

u 

0 

g o 

c 

(0 

o 

a) 

•rH  J3  KJ 

Cn  -h  -h 

a 

> 

h h a M 

03 

3 

co  a o oj 

JJ  <0 

cu  cu 

cn  x;  o 

T> 

•H 

c 

aid  o 

0) 

a 

k G 

G 

— * 

c 

a 

Id  *rH 

0 

U rH  H o 

a 

44 

jj 

rH  T> 

> 

(U  AJ  -H 

0 

>i  u 

ai 

3 

J3 

-H 

Q,  JJ 

a to 

rH 

-H 

10 

to 

C TJ 

44 

(0  -rH  ft4H 

*H 

O 

G a 

>H  (0 

TJ  AJ 

VJ  AJ 

u 

g 

-H 

<A4 

<u 

i — c 

nj  <u  <u 

1 — - 

0} 

O G 

> 

aj  g 

to  a g 

a 

3 3 

3 10 

g x: 

03 

d - u 

o 

d 

c 

O 

4J  > 

03 

<0 

AJ 

a 

o g 

- — . 

m 

G o 

■H 

G -rl 

rH 

0)  Ol-H 

<* 

u 

o o 

O XI 

m jj 

n 

cn  >.  m 

e 

E 

d 

03 

g as 

an 

O G f0  G 

o 

AJ 

G 

03 

(0  c 

T) 

rH 

o 

§-c 

X 

E 

d)  rH 

03  rH  AJ 

U 

34 

o 

a i 
a 


a 
>1  o 

*H  <4-1  73 


u O rH  SZ 


^ <d  d AJ  ~ 

a ti  £ O C/)  'f 

0)  T3  AJ  -H  O 

0]Qi  0)  U T3  ^ 

00  k Q 4 Qj 


M 

U 

41  a5 

a m 


ai  xi  m o 
a u 2 


to  a • 

•rH  (1)  r| 


-h  G « h <-t  a) 

G G TJ  Aj  to 

a £i<co 
a)  tj  u to  o a 

G G 3 CJlrH 


ai 

G «9< 

xi  a>  Q CH 
aj  tj  a. 
a» 


to  3 i 

g O i 


G 3 

G O 

g 

On  CD 
O 


to  en  v x> 
E a tj  <u 

•H  CD 
G Tj  Xi  cn 
O k Aj  3 


cn 

CD 

o 

AJ 

3 

u 

O TJ 

d)  -H  AJ  N 

a 

03  *H  03 

AJ  d 

03 

O AJ 

CD  03 

xi  k 

rH  O 

UH  Id 

03 

TJ  H O 01  U 

o 

AJ 

03 

rH 

G 

* rH 

CJ  O 3 09  Tt  -H 

> rH  1X1 

•«H  *H 

M 

a 

k 

■h  a 

xi  0 k 

id  44 

Ol 

03 

03  AJ  U rH  cn 

rH 

03 

<o  x: 

03 

D 

3 

a 

cr  a>  k 

G fH  41  4) 

ai 

41 

>f 

T3 

CD 

rH  OO 

a ti 

k 

34  TJ  id  O H 

3 XI  JJ 

> 

s 

ID 

O 

#0)03 

04  a k 

0 

AJ 

TJ  xl 

d T3  O’ 

g 

rH  k O <XI 

E 0)  G 

AJ 

d 

CD  < T3  T3 

TJ 

HI 

3 

V 

3 

ta 

a k oix; 

g -k  a 4)  aj 

AJ 

id 

G C 

dJ 

AJ  G 

4) 

AJ  V - 

•H  G AS  G 

03 

O -H  0) 

G 

a 

to 

CJ 

QB 

O 3 AJ 

0) 

ai  a 

a 

k 

A)  41 

a k 

•H 

AJ 

E 01CN  XI 

AJ 

u 

0 

> 

AJ  03  03 

03 

cn 

<g 

03 

u 

G 

Sh  A 

V-H  U 10  3XX  III 

id 

P 

E 03 

xi  TJ 

m 

04  G t"  G 

03  AJ 

cn 

rH 

A)  -H  • O G 

rH 

0) 

6 

0J 

o 

rH 

V 

SZ  AJ  A OS 

AJ 

0)  09  G 

03  O 

k 

a 

M 2 

0 XI 

Id  34 

>f 

O rH  4) 

CD  44  CJ 

•H 

U 

E — a 

AJ 

AJ 

u 

AJ 

AJ 

o < 

k 09 

TJ 

4) 

0J 

<n  0 

0 ax  aj 

CD 

id  h E 

34  0 03  T3 

03 

01  T O TJ 

0) 

dJ 

03 

c 

AJ 

#Tja  k 

44 

a 4)  TJ 

-H 

> 

CD 

*H  34 

U AJ 

AJ  01 

44  d 

03  AJ 

-H  n 0)  rH  34  rH 

3 

44 

u 

0 

(1) 

3 

AJ  CO  rH  M 0 

0 

6 3H  rH 

3 k 

4) 

34  *H 

AJ  G 

41 

tn 

XI  k O 0 

> tn  # 

0 

TJ 

xi  • a 3 

0 

tv  X) 

•H 

AJ 

3 ttH 

0 a 3 

c 0 

3 

CD  • 

> 

u 

41  k 

c 

AJ  0 k TJ  tn  TJ 

AJ 

A. 

AJ  (N  0 

01 

x; 

c 

AJ 

3 

CJ  JS 

G 

# O # 

(0 

0 x 0 

O 44 

0 

4J  — 

41  G T3 

> 

*H 

G >i*H 

AJ  01 

03 

c 

■HO  4)  G 

C 

(0 

AJ 

03 

03 

O -H 

o 

AJ 

T3  3 G TJ 

k 

m 3 

*H 

■C 

•H  CD 

G 41  rH  C 

41  C/I 

k 

xl  0)  xl  > 

rH  O 

AJ 

34 

k in  G tn 

•H 

cn 

rH 

U 

rH 

44 

3 

fH  H o» 

4)  TJ 

u 03 

AJ  U 

AJ 

3 fH 

•H  M 

O 

kH  G 

AJ  AJ 

u 

fH 

a-n  xi 

AJ 

u 

cn 

AJ 

V 

rH 

•H 

00 

«— >. 

3 xi  k 

AJ 

03  rH  00 

AS  xl 

■» 

•iH  -rl 

41 

0 

rH  W 

AJ 

— 3 U 01 

G k 

3 

3 

IT 

O 03 

AJ 

03 

a v is 

03 

U 

in 

G ti  HI 

rfl 

XJ  rH  T) 

C AJ 

CD 

> P 

U G 

3 TJ 

03  Du  -H 

<J\  O AJ 

AJ  0 xi 

TJ 

Ft 

L 

34  T3  44  03 

d> 

■C 

03 

3 

•H 

d)  44 

CN 

OB  • TJ 

;* 

AJ  AJ  C 

•H 

U 

•H  U 

3 xi 

03 

X) 

G 

r-  G a 0) 

U rH 

O 

03 

a G O k 

cn 

CJ 

x: 

cn 

T) 

a o 

i 

•H  14  (J)-H 

k AJ 

G k 

G 

u 03 

O 

xl  TJ 

03 

O 

1 AJ  G 

rl  3 

k 

• 

34 

A- 

a aj  3 

44 

cn 

u 

O 

G 

rH 

00 

xi  V G 09 

c 

OTXI  rH 

4)  a 4) 

u a 

X)  O 

AJ  3 

<u  g 

b 

^ U AJ 

44  H U 

a-o 

IT 

aj  m tj 

44 

•r» 

0) 

AJ 

O 

3 

1 

ai 

id  a-n  a 

*»H 

W O U 

0)  O 

E 

id 

fd  AJ  43  rH 

3 xi 

CN 

tH  -H 

03 

tn  G co  tn  ai 

0 

TD 

a 

c 

u 

n 

01 

cn 

<i2  mo 

AJ  0) 

3 k 

03 

G 

AJ  U 

TJ 

0J  41  0 

G txi  UH 

p 

AJ 

c 

A- 

AJ  rH  0)  U 

•H 

3 

AJ 

u 

Ol 

rH  mo 

CD 

a m 3 

u a k 

cno 

TJ  H 

a 

>T  G 

C 

Ol#  G U 

CJ)  O UH 

p 

u 

0 

AJ  • G O 

c 

0) 

AJ 

-H 

0] 

AJ 

ID  AJ  O 

41 

•H  -r| 

4)  a-n 

d h* 

03 

03  *H 

U -fH 

id 

AJ  M fH 

*H  *H 

03 

03 

•H 

tn  G cn  41  k 

•H 

-C 

u 

0) 

AJ 

C/l 

.c 

ax  3 M 91 

*H 

ID  TJ  XJ  AJ 

& tJ  oi 

G U 

AJ 

fH 

a AJ  rH  01 

tn  xi  TJ 

1 — 1 

AJ 

AJ 

A- 

xi  0 > a 

AJ 

, — . 

dJ 

0) 

03 

U 

— ' 

XI  TJ  U XI 

AJ 

q >,c 

34  U 

U CD 

rH  TJ 

AJ 

AJ  03  Ol 

AJ 

0 

0) 

id 

u in  -h 

rH 

AJ 

oi  .c 

00 

•H 

^ h id 

CD  03 

03 

aj  d 

03  d 

id  **h 

•H  03 

c 

a k 

03  03  03 

k TJ 

' — 1 

Id  T3  rH  AJ  03 

3 

o 

*H 

01 

m JJ 

• 

*»H 

TJ 

k > k TJ 

> 

AJ 

G G 

34 

•H  *H 

U TJ 

a 

G x> 

03 

TJ  TJ  fH  AS 

01  H J3 

AJ 

3 

a C u tn 

44 

AJ 

i 

3 

3 

<n  T3 

V 

03  H 03  rH 

•H 

c - 

O 

E E 

C O 

E c 

>3  G 

b 

oi  rH  ax 

3 

03 

03 

Fn 

E 

id  & 03  d 

cn 

tJ* 

cn 

cn 

AJ 

TJ  TJ  > 3 

AJ 

• id  <g 

-rl  >1  41 

k O 

O k 

•H  U 

•H  03 

a 

aj  d u 

Id  rH  >r  a^H 

0) 

•r 

Uh  44  0 

cn 

TD 

a 

0) 

0) 

AJ 

03 

G G -H  O 

U 

AJ  E 

aj  rd 

AJ 

8.* 

Z 

0 a 

•H 

rH  CD  -»H 

AJ  O V ID 

CJ  rH  fO 

34 

TJ  CJ  UH  Q, 

<u 

lH 

0J 

9) 

03 

AJ 

a 

AJ 

3 -H  Oi  X 

03 

U rH  fd 

id  E 

<d 

0 

• 

rH  AJ 

03  03 

3 

xl  3 G -rl 

Aj  E 

uu« 

Xi 

rH 

oj  0)  cn 

CJ 

03 

Ol  OJ 

3 

•H 

AJ 

.G 

CD 

m 

03  (d  03 

N 

AJ 

H 

03  E 

AJ  * 

M 34 

cr 

CO  AJ  T5  T3  E 

0 

^d 

O A 

a 0 a) 

u 

cn  m 

u 

0) 

AJ 

TJ  G V 

Ol  TH  AJ  34 

•H  4J 

c n 

H*  T3 

& 

3 

AJ  E 

a 03 

rH  cn  cn 

03 

U3 

a 

C <f  T3  k 

3 

dJ 

a 

T3 

cn 

41  AJ  G xi 

G 

O G x) 

34  M 

0 d 

AJ  41 

d C 

TJ 

CD  AJ  44  03 

3 x: 

CO  rH 

u 

d 

03  — ’ 03 

0) 

Jh 

dJ 

0J 

a 

03 

•*H 

AJ  O -H 

-H 

k 41  CD 

0 

Dl  «f  AJ 

UJ 

rH 

41  O 

C 41 

d 

•h  c 0 tn 

O Id  Id  rH 

a 

cn  m 

oi  nJ 

U 

U G xi  E 

rH 

a | 

G 

C 

H 

01  O 

E 44 

AJ  G 

0 

•rl  0 

CJ  03 

01 

id 

03 

03  TJ  id  --H 

dJ 

c 

cn  u rj 

3 

• 

AJ 

p 0101  c 

rH 

U • 

-H 

Cn  aj 

UJ 

S k 

2 c 

•H 

xl  O ok  G 

03  rH 

34 

G 

rH  03  a ‘H 

XI 

HH 

c 

03 

G 

03 

AJ 

cn 

AJ 

M 

Ci  3 3 4) 

•H 

qj  0 tn 

3 XI 

U 

c c 

Q 

u 

O rl 

>-  TJ 

AJ 

M Qj  rH  3 

k x: 

34 

03 

bt 

c 

aTj  -n  Q4 

•H 

sz 

d) 

CD 

U 

xi  0 0 a>M 

k k k 

id  -h 

03 

•H  Id 

01 

34 

AJ  rH 

u 

03  id  r-H 

id 

34 

34 

E 3 u cn 

AJ 

u 

U 

3 

03 

03 

ID  J3  rH 

•H  -H  0) 

b 

44 

E u 

a n 43 

41  3 

41 

AJ  Xl  » 

OI  XI  rH  g 

0 

H 

•rH  rH  *H 

cn 

cn 

AJ 

cn 

44 

« 

G xl  rl  <f  TJ 

AJ  > > 34 

44 

O C , 

> u 

XI  O 

AJ 

AJ  Q 

d aj 

44 

> 

U AJ  TJ 

•H 

1 • 

<0 

•iH 

0J 

•H 

44 

O 44 

1 ° 

O rH  03  O 

G 

G G -H 

O 03 

•H 

>.  O 

I • *XI 

C 3 

AJ  G 

41 

xl  G a 

0 x>  e 

44 

03 

a 

0)  c c c 

3 

U T3 

3 T3 

0 

AJ 

u idkT 

03 

03  03  34 

t*  a-o  3 z | 

1 rH  0 

d)  E 

cn  CD  'D 

Id  AJ  OJ  H;H  c n 

0 G 

03  xz  -h  id  id 

0 , 

1 8 


Hi  C 


£ 

3 

u 

-C 


— Q. 


£ 3 

O c 
U 2 


ij  — 

a 3 

O/J  C 
- £ 
n.  oij 
L*  C 

V & 


^3 

2 


Q. 

2 ■% 


T3 

s * 

c«  ■ — 


— . 2 !I 


C 3 

o 

• ■§ 


-C 

Q. 


-C 


Ji  "J 
3 

-5  ° 

"3  C 

5 Z 


e 1 

• $ 


o.  .ir 


E E 
.9-  2 

3 JJ 

cr 

u i> 

_ _c 
5 2 

£ 3 

o 

£ £ 
c . 


u u 
^ G 


.2  ^ 
la 

CJ) 

c 

C Q. 
<J  3 


(S3 


C;2 

LU 


— u — 

1 1 -i 


o 

0- 

U 

U 

a. 

C/5 

~3 


C 

< 


jC 

34 

c 

44 

a 

a 

41 

id 

•a  -h  in 

0 

cn 

rH 

a 

«. 

G 

U 

0) 

rH  O 

O 

a 

a T3 

o 

4) 

• 

u 

a) 

3 

i— i 

3 T3  l*H 

■ 

a 

a u hi  id 

a) 

•h  c 

>u 

u 

rH 

03 

u 

4J 

0 41 

• 

>|-rl 

id  C X3 

> 

a id 

4-1  d) 

3 

rH 

u 

TJ 

0 

03 

a 

rH  C 

3 X3  4-1  4) 

o 

id  a 

4)  -ri  a »j  a 

rH 

a 

c s 

TJ 

-H 

n3 

C 

4J 

>,  id 

3 

C rl  41  rl 

•H  !u  X3 

d 

d 

rH  1 rH  O 

id 

O lH 

G 

o 

4)  a 

41 

a 

C 

id 

rH 

0) 

c 

0 4Eh 

■rl  6 c id 

a in  id  u 

3 

rH  0 

4) 

u id  Cd 

> 

U 4) 

oJ 

u 

X3  C 

U 

03 

TJ 

iH 

u 

4)  o 

« * 

3 

Nl  Id  rH 

4-1 

id  3 >OH  N 

u > 

4) 

id 

0 

03 

p 

u 

C 

<tJ 

aj 

lu 

u cn  o 6 

u a 4)  o 

5 

& 

4)  a 44 

O 

A U 4)  rH 

34 

■H 

ax:  x)  — a; 

TJ  rH 

U 

aJ 

03 

U 

3 

c 

o 

•H 

o 

cj  u a 

H 4)  A 4J 

3 44 

• 

id 

a id 

E 04  CO  03  rC  rH 

O 

u u 

o 

u 

c r>  x3  rH  a 

a 

U 

<d  A 

4) 

a 

U 

03 

ai  a -h 

3 T3  Jj  C 

0 

■ 

4J 

■ - 

0) 

0 u ■ Id 

41 

4) 

rH 

<TJ  *H  JJ 

3 

M4 

rd  mh 

E 

a 

g 

> M 

U > «H 

O « -H 

• 

a 

id 

Vh  T3  4) 

u 

>H  C J4  X)  S 

■C 

> A 

41 

tJ) 

i 

o 4) 

4) 

O 

m u 

> 

a 4> 

03 

•H 

flJ 

HIH4  C O 

a >4h 

o • 

0 

a 

3 C M 

U 4J  H <T)  Ch  H 

U 

■H  U 

> 

G 

u rr  44  x:  x: 

a 

•H 

3 

c 

•H 

u 

u 

U 

Hid  O HI 

HI  O od 

3 fl  O 

o id  3d 

c -h  a)  as  a 

)4  -H 

4) 

•H 

c o 

0)  H 

C 

a 

iJ 

03 

o 

a 

u 


O *H  H 

a 03  Jrf  © © 

a ai  <tj  jj  x: 

-id)  © u a 

H CD  «AH  rH  © 

o o a o a) 

i-i  TJ  E u u 

d d id  c -h  at 

o hi  c m u -a 

2C  HI  >i  u 

> < a p a 

- ■ - - u ■« 

id  5 


a 

u HI  HI 


I rH  U « 


T J XJ 

a ■ 

id  ■«*• 

IN 


0)  NO  • 
TUMUdt 
CHlUfiOi 
3 X!  tD  H -H  *j 

■f*3 


U 

01 


g i>  o 

a a * 


01  • 


O m rH 
m 3 id 
*J  OX) 
C 3 
oca 
cj  -h  a 

u id 

Erg s 


u C 
a id  « 
u u 

CHIU 

o<  c a)  m c 

E HIC  C O 

Hi  E u hi  E 

u a,  a 

c 


d)  > NiH  A -H 
> -H  rH  E 

0)  U Xj  r-l  1) 


- 3 H A Id 

a>  & cn 
ii  hi  m -H  u 
3 0)  EC  a 

Q Ol-H  Id 


§33 

a jj 
M TJ 
>,0  4) 
t)  a-n 


A 
M 3 
O 

-r-i  4) 

§U 
id 


id  *h 


u 

Oi  l-i 

c id 
o 


■a 
c 

id 

a 

4) 

> u 

r-l  4-1  a M 

id  o o 

> >i-r-i 


T>  U 11  4)  O E -H  H 

id  E cn  ai  a.  am  E c u 
■o  u 3 4 cu  • a > oid 

H 41  -H  a-H  U (O  HI  41  0 41 

3 aH'-HfliH  M U » M 
O O U UUIU  41  • CJ 

3 CC3  bHC  n Hi  Hi 

M O -H  O TJ  rH  4-1  HI  • In 

a O CJ  01  B 11  -H  1h 


O 4-1 


X id 
U 4) 


HIT)  4£  aC  3“  -■ 


O 14  HI  HI 


>X3  4) 

C i-t  C 
O TJ  -H  id  A 
id 


4) 

U ffl-Hfl  line 

4)  a HU  U 4-1 
C C U U -rl  0 
O 4)  0 (JrlrlH 


u 

U 

•H 

TJ  X a • -H  « 

© 

4) 

© -H  -H  • rH 

<jh  d © 

XJ 

© 

u 

BO 

4) 

3 E 

(TJ  Qi  Qi*H  © 

a o 

TJ  -H 

6 u 

a « hi  hih  n n 

4) 

u 

JH  lH  rH  rH 

O XJ 

B 

O 

Jj 

>.  41  3 TJ 

>,  O 

u E 

■h  x:  a 

0)  u 

c 

03  U 

G H 

3 4)X5  >J3  M-H 

rH  4-1  rH  4 3 X> 

> 

TJ 

id 

O4  O *H  H JJ 

0) 

41 

s 

TJ  U 

(^ 

U > 

U 3 -H 

U -H 

3 u 4-1 

£ H H 

a in 

4)  3 

M 

-H 

© 

4-1  xj  id  id 

4)  C O 

B 

O rH 

A 

fl  41  B 

(TJ 

a ni4j 

© -H 

01 

3 > 

0 rH  U 

4)'>>  d • Ud 

4) 

> 

G 

C -H  id  4J 

U -H  © 

•H  T3 

3 TJ 

JJ 

4)  U O 

© -H  (TJ 

XJ  HH  rH 

-OB 

rH  C 

03 

Od  O4  O *H 

OHUJIOI 

a 0 

4) 

0 c acid 

C rH  rH 

O 

41 

01ft  -h 

JJ 

O)  > E 

•H  (Tj 

a a a 

O 4) 

cn  o 

M 44 

4)  rH  Id  OO 

3 

M 

a-rl  0 Id  TJ  4) 

41  4)  id 

B T)  x; 

Vi 

B 4-> 

© 

b o)  n 

O U 4J 

4)  3 rH 

> 

a 

M - 

U 4-1 

<m  H x:  TJ  ft  MR 

cn  a E 

u E u E 

Jh  a 

•H 

B 

© 

4) 

•H  rH  U 

(TJ 

■H  J4  O 

4-1  4)  E 

•H  U 

4) 

•H 

ad 

03  -H 

m au c m 0 3 

0 

id  ai  Ci 

Jh  -h  t) 

frt 

(TJ 

TJ 

JJ  rH  G 

41 

JJ  4H 

a 41 

Max: 

TJ  X3 

01 

03 

UTJ 

3 0)  Id  rH  « M 

4) 

u 

U & H4  14  O 

3 an 

B 

cn 

•H 

1 

B -H  U 

rH 

a m e 

© © E 

©•HU 

03  i-i 

03 

03  CD 

m 41  ih  • • a 

A < 

O 0«4  0<U 

<->  3 

E 

H 

© 

CN 

0 a4J 

O O -H 

a a 

x:  tj  a 

U 

OX  o 

4)  O 

iHUudHUU 

a 

Q 

4) 

■h  0 E Jh 

CJ  4)  O 

JJ 

(J 

0) 

B 

u cn  © 

>, 

CJ  <«u 

0 1)  0 

a a 

n O Vi 

AJ  rH 

U a 

0 id  a ^3 

2 

M 

a 4-i  4) 

oxx 

(TJ 

41  ti4 

O 

41 

B 

CT 

T5 

-H  A u 

•H  TJ 

u 

U 

Q 

U<U  U HI  H d » 

a 

0 

G 

e id  4J  c a 

JJ  © 

x: 

M 

u 

ova  id  0 

41 

TJ  0)  4) 

JJ  JJ  -H 

HH  E O 

•H 

A a 

B 4) 

O u E • n 0 je 

<TJ 

cn 

jj 

3 Jh  3 -H 

© 

JJ 

JJ 

© 

(TJ 

a 0 

> 

B rH  rH 

u > 

(TJ  JJ 

U TJ 

b 

AJ  H 

3 

a h a 4i  -h  in 

x; 

« ■ 

© 

Or  XJ  X3  4)  rH  I4H  a 

a a 

4) 

a id  tj 

(Tj  -Q  *«h 

id  >,  E 

«• 

03  0) 

<o 

•H  T3 

4)  TJ 

U 4J  TJ  -H  > ft  T 

JJ 

Jh 

■h  0)  TJ  JQ  XJ  O U 

a 4J 

U 

B 4) 

41 

a id 

UH  © 

© * © 

03  (0 

03 

* 

cn 

U a 3 -H  « 0 rH 

2 

© 

> 4) 

■H  0 

© 

O 

(TJ 

4)  id  Jh  XJ 

© rH  JJ 

TJ  -H 

rH  - — > rH 

aj 

U 

03 

Jh  m 

(TJ  03  T3  CT  u ii  s 

TJ 

03 

a 

U XJ  TJ 

tn  a 0 

© 

a 0 

JJ 

© -H  © 

cum 

•H  >,J3 
O Jj  © 

03  03 

u 

«h  X3 

id  id 

a > rH  4)  Id  « C 

c 

JJ 

E 

© T3  -H  H rH 

© O H 

id  t) 

V4 

© 

© 

G - 

a id  tj 

id  e a 

rC  rH 

0) 

44 

J3  4) 

E 41  3 c TJ  X 

03 

© 

© 

C C 4-1  Jh  3 

O H G 

• 

© 

© 

© 

tn 

JJ 

O E V 

JJ 

0 > 

© Vi 

© © rH 

t-i  41 

O TJ 

U rH 

•H  O C G *4  Q « 

£ 

>r  JJ 

•H  (TJ  (TJ  U O 

a 4-1  0 

© 

rH 

Jj 

> 

E 

Cd 

(TJ 

a 4)  xj 

(TJ 

a id  ai  tj  a ai 

*JH  -H 

M 

• rH 

03 

4IX  0 HI  O 9 

g 

cn 

rH  E a A 

u E 

•H 

a id 

© 

•H 

( f\ 

JJ 

© JJ 

© TJ 

4)  -H  > 

- id  id 

c 

4-1  3 

•H  03 

BXHIrlU  M 

0 

TJ 

d - 0 4)  a 

4)  4) 

© 

C3 

3 

© 

2! 

© 

© © — 

JJ 

0)  TJ  3 

3 a 

m a > 

• T3 

rrJ 

3 O 

TJ  01 

3 4J  4J  rH  >1  • a 

u 

c 

C 

a 4->  u tj 

x;  a c 

oJ 

4) 

0 

n 

© 

n 

U >,04 

<TJ 

OH  B rH 

O TJ  Id 

ai  id 

C 

.c  x: 

u 

O - 0 Id  X)  M « 

4) 

0 

Id  H c 3 0) 

JJ  © O 

rH 

X 

0 

a* 

© 

© O X2 

(TJ  U 

rH  rH 

JJ  T3 

rH  (TJ 

03 

0)  01 

c id 

•H  C ■<r  4)  -H  « r- 

U 

•H 

am  hj  hi  u 

a xj 

<TJ 

Vi 

(A 

-H 

>,  u 

JJ 

>,  G rH  3 rH 

nj  E 11 

.C 

U 

(TJ  rH 

M -H  4-1  TJ  |H  • ■>> 

JJ 

4) 

E XJ  cn 

© 

u 

Cd 

u © a* 

U TJ  -H 

O O (TJ 

3dm 

enTJ 

0) 

ai  — 

U 

4)  14  HI  HIHHr 

03 

•H 

u 

© © rH  © 

OH  <TJ 

(TJ 

4)  XJ 

• 

(X 

JJ 

E B cn 

01 

B 4) 

144  X -H 

•H 

3 ai 

> 

u E 

aJ 

• 

M4J4)TJ4JXJ'S><- 

3 

© 

P A U O TJ  U 

•h  d 0 

3 

3 

E 

M 

© H — ' 

> 

41  u a 

© JJ 

dr  u 

O rH 

*H 

O 1) 

x; 

a 

rH  U U <0  H t« 

•H 

© 

4J  3 M rH 

u G O 

c 

TJ 

00 

© 

A 

03  rH 

41 

01  Id  rH 

11  E 

E 4J  tu 

V4  rH 

U 

44  U 

0 a x 

3 ax  4)  xj  ih  c 

1 

3 

© 

»u  3X 

C 3 Ih 

G 

© 

A 

U 4)  B 

■H 

!u  a 3 XJ  >,11 

3 rH  © 

O H 

03  0) 

•H  <Tj 

nj 

CD  (TJ  (Tj  rH  O II 

Fr 

41 

vh  id  c 0 id 

4)  O TJ 

(TJ 

0 

1 

Vi 

M 

© Qi  (Tl  rH 

41  41  O 

© JJ 

0 d a 

A Q.tn 

X3  >,A  A 

4) 

4)  x:  4)  4)  M ft 

u 

O 4)  O A 4) 

T!  V4  >,-H 

1 • 

0 

JJ  1 

09 

1 • 

E *H  rH 

4) 

E U A 

0 .c  0 

M 0)  X 

u oi 

<TJ 

— 0) 

3 4-1 

rH 

M 0 rH  a ft  ■ « 

*< 

Q44H  E U © rH 

■h  cnx:  xj 

h 

3 

col 

Ll 

41  a a xj 

u a a 

jj  h Qi  cnx:  © 

a£ 

o £ 


>,  ■ 

* -3 

c S 

U "q_ 


12 

3 

I 3 * 

^ -E  ^ 
6 •—  £- 
c.  - J 


L» 

yi 

•✓5 

u 

id  ^ 2 
E *ij  -c 

-> 

\J 

•J 

i s tj 

CO  X _c 

T3 

c. 

>>  Hi  ^ 

V 

Oi) 

>.  C li 

.3 

C 

cl  -E  -S 

£j 

CL  •—  P 
3 ^ C 

CO  U 

i» 

P 

CL 

>s 

-3 

E 

i> 

CL 

^ C 3 

3 

V) 

‘u  CL  — 

i! 

u 

CL  '■/>  5 

~ ts  3 
"3  w T3 
^ > 


— D ZD 


e 

L> 

cl 

u 

JD 

73 

3 

O 

£ 


c w - 

Ug-  - ” 

& 3 = jj  « 

_3  _ lI  ~ C 

* z c.  3 2 

‘5  i,  3 5 

k 5 ■=  -7  - 


a 

< 


.o 

3 


O' 

S 


if  =*  i 

l?§« 

O - 3 _C 

<->  1*  o - 

3 - o 


— 3 
jj  -P 

E I 

O to 


> l_ 


«✓) 


— u 

1 £ s- 

a.  c'W 

k_ 

3 L-  73 
'—  c U 

“E  ^xj  o 

; I I 

3 -3 


i - . = 

= £ S 3 

^ £ 3 1J 

1j  3 ^ ““ 


3 P 3 _ 

* 3 3 — 

1>  £ .2  CL 
£ 3 > ^ 

P 3 3 


I I 

C V 
'J  73 

Jr.  o 


r-  3 L»  -t- 

.1  I j$  ■=? 

-£  c 
^ o 


2 73 
2 C 


_ 2 -C  c 


“3  ^ — 3 


± - O 


.£  3 - y .2d 

- s-  •* 


T3  E — .- 


— 3 

5 


3 3 3 -C  -3 


73  3 - 3 


1J  ^ 

IJ 


c = 
c.  £ 


U “3 

E i 


CL  3 3 X q ^ ^ C - 3 


O _C 
£ =? 


CL  S 


1>  C 

2 J2 


v .£  ^ 

Ml 

/>  E v 

CL  £ ^ 

CL  T3  {■ 

l 

S 73  U 


3 ^ V 


3 U 

G _c 


^ ZD 


CL  S 3 ^ - 
'J  — 


.3  C 
’3  3 


V 3 J2  ^ 


3 b-*  • — 


1 -s  .1  -2 1 

5 's  1 3 - 

I 5 H || 

g -3  3!  “3 

" -3  § '> 


“3 

3 -C 


3 ^ 
■5  | 

•-o  — 

LJ  -3 
3 C 


✓5 


'->  n 

w '-^ 

■°  ui 

| 5- 

3 LJ 

s S 


5 * -5 

T 3 


■ 5 n 

~3  -1 

= ~ 
'-t  3 

S 5j 

S o 

± -y) 


C.  3 J ■“ 


S u 


> ili  5 3 “ ffi 


3 -3; 


— J=  3=03_J=a. 


• u 

CO 

rH 

Dl 

0]  01 

01 

t>  aj  0 

U >,XJ 

(TJ 

rH 

•a 

a 

oi 

ft  ft  u 

,C  dl 

d)  XI 

O JJ  u 

*H 

(TJ 

oi 

•H 

V E 

cn  x:  0 g 

ai  U 

AJ  J3 

TJ 

a -h  3 

U 

> 

1 — 1 

TJ 

U 

ft  0 

id  E-i  ai 

u dl 

u 

3 O 0J 

ft  T3 

O - 

O 

m 

(TJ 

oi 

d) 

3 

> U 4) 

G VI  cn 

oj  3 x: 

4H  TJ  dl 

rH  U C 

■a  m 0 

to  a 

U 

-H 

> 

oi 

01 

'O 

VI 

O ft  XI 

ox  mm 

O AJ 

O rH  M 

U (fl 

4-1  ft  3 i-i 

3 

ax 

O 

c 

di 

O 

- u 

Cl  • dl  Vi  ft  Vi  Vl  u 

3 (TJ 

M C >1  *-H 

i«  td  tr  ftTi  ft 

ah 

XL \ 

CO 

01 

C 

m a vj  tj 

■o  aciift  aao  3 

oi  0 E 

d>  -h  d)  u ai  ft 

a vi 

a. 

Qj 

4)  E-*  TJ 

m tj 

a Oft 

d)  E H 

QiVI  vl  IVJ 

AJ  JC 

x:  J3  n3  ft 

c >.  U T5 

id  3 

CD 

A 

id 

dl  c 

dl 

0 v>  id  3 

01  w 0 di 

3 id 

U CD  G 

U dl  3U  dl 

0 ft  ft  oi 

0 

(TJ 

0 

U (TJ  M 

■h  0 a 0 

co  ai  ox: 

01  VI  A dl 

OJ  O 

« xi  r)  & a 

•h  ft  m a 

m 

XJ 

0) 

TJ 

Vl 

U 

dl 

vi  a E x 

3 (TJ  dl  H AJ 

G vl  C 

Qd  CD  -H 

dl  r-i  0)  0 U 

XI  ft  ft 

dl  TJ 

•H 

G 

0 

t—t 

m 

«TJ 

- 3 

id  -H  cn 

U jC 

Vi  id  ft 

6 a oi 

J T3  DU  f 

Cl  3 dl  OH 

ft  a 

B 

•H 

cn 

3 

c 

VI 

di 

O TJ 

CD  TJ  AJ  G ‘AH 

HI  vl  dl  ft 

*H  U -H 

H 0 ( CD 

D nd  11 

S <d 

U 

rH 

C 

O 

•H 

C 

Jj  c 

m 

0 ft  oi  tj 

•H  dl  *HO 

vi  U Q 01 

0J  U 

max:  - c 

■o  D Vi 

0 

(U 

V 

•H 

3 ft 

dl 

O -r- 

dl  rH  TJ  X2  G 

T3  AJ  U 

(TJ  O Qd»H  Qd  dl 

D O n li  < n 

O dl  ft 

c a 

CD 

a vi 

<D 

a 

(J-l  r- 

•H 

E-i  id 

dl  O AJ  dl 

3 a >,ft 

id  E TJ 

x:  h a.  is 

Vi  X3  Cl  ft 

O VI 

-H 

JJ 

01 

CD 

id 

di  aj 

DsC/l 

c rH  (AH  -H  cn 

E Oj  Qd  AJ  -H 

x;  n - hi  w 3 

ft  3 C id 

Cl  U4 

*M 

O4 

•H 

d)  -H 

£ 

01  Qd-H 

CM  vl 

0J  Qd  5 TJ  TJ  -H  E 

C dl 

U SIX  Zh  • 

U ft  C 

dl  ft 

O 

P 

•H 

a 

M 

TJ  -r 

rH 

m &1  • G 

ft  E 01  di 

c oi 

dl  dl  A 

3 tn  di  u u co 

>w  U 0 

X3 

01 

M 

JJ 

di 

(Tj  Qd*H 

E Q cn  id 

a 0 ft  tj  ft 

3 01  vl  JX 

g 01  VI 

m di  c 01  c h 

O T3  ft 

ft  a 

iH 

01 

dl 

-H 

oi 

a 0 

U 

vl  Cl 

0 01  hi  3 

O X)  H vl 

a a 

^ -h  J C -H  M 

3 ft  u 

m • 

ai 

CD 

ft  x: 

u m id 

d)  dl  Cl  ft 

Dl  >1  vl  0 

Vi 

O di  O 

m 3 ft  0 -h  ft 

a di  3-h 

Cl  4) 

ai 

M 

•H 

U 

x:  <vi 

CD  XJ  01  ft 

G TJ  ft  Id  G 

Dl  >1  dl 

Vl  > vj 

C T3  JJ  rH  u T3 

0 a 0 t> 

0 a 

rH 

«jj 

U 

CO 

fN  4- 

3 E-1  ft  ft 

ft  g id  u .3 

g • > 

ft  TJ 

TJ 

0 HI  DrH  C C II 

ft  Sd 

ft  id 

XI 

O 

(TJ  UJ 

0) 

U 

dl 

id  ft  c 

vi  id  c 0 

d>  E <n  0 

> id  c 

dl 

•h  u 0 m m aj  xs 

00  41  id 

a> 

■d  u 

(JJ 

O 

AJ 

aj  01  01 

0 di  01 

0 id  ft  vj 

ft  0)  E 

C 3 

Vi 

u O g 6 u 

ax  a 

a Vi 

E- 

Ol 

-H 

Jj  C 

41 

dl  • ft 

v)  TJ  id 

■Q  dl  > 

di  di  O 

id 

■H  t-i  T3  O 5 E 

<d  U VI  «4 

ft  Cl 

<u 

C 

G 

01 

O -H  jC  A TJ  T3  » 

ft  dl  ft  (0  A 

Id  VJ  ft  O 

VJ  G 

a 

T3  ft  dl  xl  1— 1 O O 

ft  00 

a 

ai  a 

•H 

u 

O 

a ® h 

dl  dl 

G Vl  (d  ft  vl 

VI  3 JJ  VJ 

di  Id  M 

oi 

C ft  ft  V O 

0 id 

a ft 

x: 

JJ 

JJ 

(TJ 

•H 

c 

E <n 

CD  C vl  01 

0 id  vj  ft 

O O id 

A Dl 

Vl 

O d)  *H  C/I  g d) 

di  u ft  vi 

01 

jj 

0) 

rH 

AJ 

0 

oi  oi 

VI  ft  id  X3 

E a c di  di 

a vi  c 01  e-i  .H  oj 

a 

U 01  Ifl  M -H  M X 

E U 

01  0 

u 

•H 

rH 

(TJ 

•H 

AJ  (J 

• 

u e a 

ai  u 3 > 

H AJ 

VJ  XI 

C U U -H 

41  41  ft  0 

a d> 

(m 

O rH 

•H 

JJ 

U 01 

id  G ft  tj 

Vl  Vl  E dl 

01  dl  dl  (TJ 

•H 

01 

H O dl  ft  0 dl  T] 

X D ft 

id  ft 

O UJ 

U 

0) 

(TJ 

- (TJ  G 

a ui  ci  ft 

di  a c >,-h 

AJ  G AJ  -H 

• E T3 

H 

<0  ft  td  c s a 

VI  73  01  a 

A U 

d) 

C 

a ci 

CO 

0 

6 Vl  ft  3 

vl  Oft  ft 

(TJ  -H  rH  VH 

QQ  rH 

-n  m mo  v 

a c 

O m 

C 

0) 

> 

(0 

(TJ 

0 

•H 

<U  0)  -H 

ft  dl  VI  O 

id  <u  vi  a di 

> ft  id  a vi  0 3 

C 

u v ex-h  ft 

A ai  ai  id 

a 

O 

VI 

•H 

Jj 

a 

> TJ  AJ 

TJ  C 3 

3 jq  ft  axi 

ft  01  0 

0)  vl  O 

0 

d)  u 3 u u -ft 

VI  dl  A 

» ft 

•H 

c 

cn 

c 

U TJ 

3 ft  <d  id 

ci  c id 

> 3 

v am  v u xd 

•H 

ft  E <0  — m 

ft  ft  H vi 

a <m 

0) 

di 

C 

d) 

id 

c 

E 

id  c 

AJ 

ft  3 01 

TJ  TJ  G m 01 

aft  vj  a-H  co  cn 

CO 

c/i  i-i-hx:^  — 

3 U 

ft  di 

3 

E 

di 

g 

x: 

id 

E 

> Vl 

m 

ft  ft  d) 

G ft  01  5 

a 3 a 

a c 

•H 

di  c u 3 x:  c 

01 

ft  Vi 

• — i 

di  x: 

d) 

Vl 

0 

ft  dl  0 ft 

3 3 Vi 

tj  0 id 

& Id  XI 

U 

x;  m h bi'-  «j 

t>  a • 0 ft 

U 

Vl 

ai 

u 

c 

U T3  AJ 

CD  U Dt  AJ 

O O dl  dl 

G TJ  Vl 

id  di  c 

dl 

• U g 3 dl  CO 

0)  ft  TJ  C 

a d> 

C 

•H 

Vl 

•H 

TJ 

0 

di  c 

E 

dl  (TJ  dl  -H 

Vi  A A U • 

id  oi  ai 

E id  Q 

ft  A u h a 

uu  11  0 

O A 

*H 

3 

a 

3 

41 

ft  TJ 

n hi 

3 

a vi  ft  01 

Oi  m vj  id  di 

m dixi 

di 

3 hi  in  3 • m 

id  di  vi  ft 

VI 

O’ 

E 

b1 

CO 

JJ 

oi 

ft  c 

Qd  CD  01  3 *H  M 

3 G 

U 0 c 

oi  di  - 

4H 

c 3 di  01  <n 

ft  Vi  id  CO 

0 

T3 

oi 

O 

<D 

O 

u 

01  rH  ai 

• G CD  U (xj 

dl  m in  h 

ft  a 0 tj 

3 si  cn 

O 

(0  U -H  - O - 

ui 

O 3 CO 

3 u 

d)  oi 

C) 

u 

rH 

3 

(TJ 

(TJ  E 

oi  di  mo  <tj  cti 

L H 0 rH  rH  0 E rH 

U H 

dl  T3  rfl  > am  a 

e 

O Oi  ft  ft 

0 ft 

a 

u 

M 

JQ 

C C 

a 

AJ  H rH  (JJ 

AJ  1 4H  01 

XI  V.  id  3 

dl  W TJ 

rH  rH  01  W rH  dl 

ai  c id  E 

TJ 

(TJ 

c 

id 

c 

01 

JJ 

0 lift 

•H  01  U 

dl 

H*  U -H  Qi 

3 Qd  O rH  TJ 

u 

u 0 u u u a 

< 

m ft  > <u 

Vi  00 

•H 

0 

0 

-H 

01  T3 

ft  a-o 

co  di  cn  >, 

A 

dl  U AJ  -H 

a oi  3 

XI  C dl 

0 

U 0 TJ  H 

& 

id  vi  di 

id  U 

u 

•H 

CO 

H 

T5 

c 

c 

AJ 

oi 

TJ-H  H 

Vl 

> TJ  (TJ  G Qd 

41  u 

m id  x 

u 

ft  U d)  C ft 

CD  TJ 

N ft 

<D 

JJ 

di 

U 

0 

3 

u - 41 

Vj  TJ  (TJ 

di  G Qd  di 

ft  XD  ft  cn 

VJ  VJ 

dl 

oj  ■o  - 0 di  m u 

M 

00  ft  dl  dl 

id  vl 

U 

id  TJ 

(TJ 

Cl 

0 

dl  C ft 

O TJ  rH 

G 

-H  (Tj  TJ  tj 

O vi  0 c 

0 01 

ct 

u c m <*j  o) 


u x XI  m si  id 


& iJ  r\  u 


o ft  d)  c 


a 

id  G 



0 

5 

u 

di 

0j  H 

Q)  rH  > »H 

w 

u 01 

-H 

01  OJ  AJ  -H 

di  <n  id 

01 

dl 

Vl  U ft 

> ft  oi 

V 

(TJ  dl 

4H 

(TJ 

0 4)  - Vl 

OJ 

3 0 3 

u 

m aj 

dl  TJ  DUB 

X)  rH  rH 

0 

u 

id  a A 

•h  x: 

TJ  rH  rH  TJ  ^ 

TJ 

H 

0* 

CD 

vl  Vi  TJ  dl 

01  U 0) 

di 

O TJ 

G 

u 

c di  - p a di 

• d>  rH 

a c 

dl  TJ  id  u 

aJ  tj  u 

dl  CL  A 

dl  «f 

di 

E^ 

E 

CJ  G VI 

oi 

c a c 

A 

a oi  -H 

p 

-H  JJ  01  b1  aj  CD 

dl  ^ rH  -H 

0 

dl 

C 41  U 3 

rd  di 

0 

d Id 

CD  H 

M 

Vl 

Vi  C id  U 

2 

0 0 

H 

at) 

CD 

u 

ft  id  xj  di  m 

2 X 3 

Vl 

CD 

G ft  m 

C ft  dl 

u 

01  • 

*H 

dl 

(TJ  *H  iH  (Tj 

0 01  Cl 

3 3 

CD 

AJ 

Vl  3 U T)  dl  dl 

01  H 

a 

A 

01  0 4H 

Vi  id  vi 

•H 

0J  01  H 

dl  CN 

0J 

a di  vi  u 

• 

w 

rH 

01  rH 

01 

01 

di  ft  01  id  m vi 

di  m c 

(3 

ft  oi  ft  E 

di  di  0 

> 

a oi  id 

01  O 

a 

01 

au  oi  id 

U 

2 

TJ  XI  TJ, 

U 

u 

c 

3 id  G 0)  TJ 

. m 01  aj 

dl 

ft  id  TJ  O 

U > ft 

c 

EX> 

01  tn 

di  I 

(TJ 

a c > xj  ui 

Cxi 

I • 

c id  g| 

I • 

O G 

u 

0 

O > dl  G A TJI 

• OJ  O rH  x; 

u 

d»  01  O Q rH  01  0) 

dl 

H h (TJ 

03  rH 

TJj 

| ft  u 

id  id  0 0 

dl 

d 

I H 

id  E-i  fd| 

CN 

AJ  H 

aJ 

u 

a di  ft  id  u id 

In  Qj  QjO/ 

AJ 

0 

5 U £ *w 

id  u A 

v_ 

(0 

3 

> 

c/> 

£ 


03 

v Zl, 


5 5 
5 


2 = 


a 

cn 

a 

1 

<D 

u a 

at 

V 

u 

u a 1 

CD 

0 

V 

m 

3 

n 

c 

IS 

0)  0 

Qo  u 

at 

m 

id 

a) 

at 

•H  <D 

0) 

O 

a 

H 

A3 

u 

3 

a o 

i-H 

£ 

a 

nj  n 

c 

4J 

0 

03 

U rH 

0 

03 

0 

u 

a) 

c 0) 

•H 

a 

•H 

<TS 

u 

at  jo 

U 

0 

U 

0 

£ 

u 

O 

u 

at 

iJ 

C 0) 

3 

p 

3 

u 

O A3 

£ 

at 

£ 

0) 

u 

u x: 

4J 

04 -H  rH 

cn 

U 

93 

> rH 

c 

a 

c 

C -H 

0 u-i 

0 

*T 

•H 

at  ^ 

u 

0 

0 

0 u 

4J  * U 

cn  <u 

TXH  «u 

h nh  it 

rH  It 

<«  o>  a> 

fl-Hr-lfi 

S a a“ 

ai  a>  c 

T)  U M 
O <0 


O M 

a a) 
m o 

..  a>  r-\ 

h jo  a 
u 


a n -h  a 
at  at  at  o)  -h 
U ffl  X T3  Id 
nj  ot  3 b u 
o)  *h  .-h  3 a 

MO  • U O 3 
J3  o^cj:  Q 
u o«ov  -Mag 
at  m 

■o  i o)  cn  tj 

titif  ah  a 
u d co  id 
ao  ohq 
•w  OlrH  a 

r-t  >1  * -h  at  o 

UCu»x:  at 

>iO~  O Ol 

h tn  u u 

r-i  oi  ot  a a a 

«UU 

w « 3 S at 
t)  o o at  at 
M B -H  T3 
at  0)  ot  at  -h 
MH  a TJ  Ot  >,rH 

O tl  O H H 

a at  4 Id  Id 
oj  TJ  0 do. 

> C OirH  m 

at  9 o id  c 
at  m u 4-t  o 

B 0.^4  o — 
u at  — ■ 
id  -m  ot  _ 

AO  U JO  ^ _ 
o oi  u o-h  u 
O.  -rt  0) 
ot  b men  ot  <m 

4J  O JO  <M 

o T3  o id  u at 

C 01  rH 

U Id  4J  4J  M 

ot  ot  id  id  o 
X at  at  jo  jo  G 

C M 4J  JJ  -H 
Id  3 g 
ti  u ait) 

• a o at  c m 
m at  o m id  o 


< 

L— 

S ) 


O' 

O' 

c 

V 

E 

U 


C/i 

C 

Q. 

<s ) 

V 

O' 


C- 

C- 

< 


2 


1» 

u 


u 

y 

JJ 

a. 


O) 

o> 


l J 


O' 

ON 


n 


-O 

o 

u 

O 


5 a 

? E 


o 

CL 

TD 

e3 

(d 

». 

o < 

c 

o 

Q 


s e 


03 


Q ~ 

y. 

? o 

J 00 

o o 

Cl. 


2 t 
£ 


CJU 


U U r 

u.  U 5 


ru  r— 

-o  cj  •£  Js 


y -r" 
ctj  a. 


e5  E 35  ^ 


8 

Cfl 

o 


-o  * 


* S S 


(i  r*  «/>  *-* 


GO  ^ 2i 

C § >k 

O U E 


T3 

s 


■s 

w </l 

u a 
*s  o 

.2  Q. 


£•  3 

o 


u 

u 

c 

Lo 


Patrick  T Neary 
Executive  Director 


JIM  GERINGER 


o 

z 

2 

o 

> 

* 


< 

h- 

«/> 

Ui 

r 


© 

£b 

© 

© 


00 

G 

•C 

v 

O 


o 

e 

> 

o 

a 


-O 

3 

a. 


a 

x 

UJ 


-Q 

6 


f o 


^ JD 
2 ^ 

Ci  ^ "a 

£ o u 
a.  a. 


2 o 


30  U 

c o 

I £ TJ 


.=  J5  — 

u - C h ^ o 


2 oo 


S ^ 

o m 

cj  J2 
<u 


- 5 S 

O C 


2 3 

«-  T3 


E g 

<U 

c 19 

p § 


^ Q.  u 

^ - 3 


fl3  n 

on  ^ ~ o 

= ^ 3 
" S -a  y 
•e  c " -a 


C/» 

3 2 J2 
T3  U t 

-•3  0 

— CQ  ~ 

O u 


-S^ 


to 


{/> 


UU  u. 

O 2 

1» 

_C 

g ri 

E ^ 

4)  13 

a)  aj 

-s  « 

4J 

3 

> <-> 
O G 

<4-  2: 

0 _2 

O 

X> 

0 

oi  7* 

’S  g 
>n  -5 

e0 

(/) 

e 

£ -g 
1-  § 

1 30 

§ i 

<L> 

<-> 

a 

c/1 

a;  U 

.S  2 

c/1  H>  <U  flj 


O 3 


00 


> — 
25S 

s 

a O 2 
O 00 


O -=  G 
cj  I)  a>  <u 

2 ->  a>  -g 

»S  3 S 


5o-a  o 


u 


3C  > 
on  2 5 


a. 

x 

LU 


- 13 

o !r; 


2 -S  o § 


■a  s 

S -c 


c ~~ 


73  f 2 

si  J S 


sin 


S! 


CL 

S.i 

•£  o 

to  £ 

u O 

cd  C 
CL  O 


1 § 


a s 

3 
C 


<o  *- 

o T s 

o “•  v 
S o o 

T3  ^ 

<a  <u  S 

i>  D 

U.  c i> 

3 «J 
U O “ 

§ ^ .£ 
C fl»  tO 

U -P  £ 
i-  cd  O 
ed  o — 
to  ^ V 
4>  W 3 

00  r2 

to 

w «/» 
— o 

>>  CL 
§ 


= on 

3)  a 


o c - 
2 o a 

= «o  o 
•a  o §* 
q («  3 

<3  Q.  ~0 

_ c u 
c .£  2 

flj  Cd 

>,  t .2 

° o £ 

g-  O *1 
C u q 

4>  4>  cd 


«j  -2 

•S  U 

■£  | «*.  <2 
I § 2 c 

„ - o C o 

2 — < (J  o s 

■5  c/i  H a.  m 

£ Z § § -2 

£ 3 tO  -f  * 

2>.s  s a l 


<u  _£ 
TD  *-> 

5 2 


3 1> 
— to 
3 O 


-a  *5 


-C  — 


U 4>  ~ 


jj  -5  G U 3 

£ & g\H  J 

3I  S’is 

3 ia  * = 


"O  It  T3  > 


g-  w « 

£ «d  Q. 


*TD  a - 

rtl  o «-* 


-G' 

O -T- 
_ <L»  C 

C X)  (tj 
.2  4>  L> 

a £ ■£ 


2 -g  S ~ 

a ^ c 
ooo  cg 


P 3 


cd  TD 


c H 2 v <-*  2 


O ■ — <U  Q.  o_ 

CL  O <o  to  £• 

- 1)  CL 

« "S 

to  to 
to  o 

U Q.  ■ 

S 2 

CL 


3 CL 


S ? u 

2 o ~ 
u = c 
■S  S ~- 

0 o 

1 8 s S»-s 

S-  2 * -a.  s 

3 Q.  3 O > 

0 U o a - 

> -5  X u o 

— -=  4» 

, 2 o ■§  ■§ 

^ §|  a5 

= -3  E « c 

.2  “ u S S 

u 5 S 
u 5;  “ c <a 

" §I’§  J 

01  u 3 3 U 


O 

s 

T3 

s 


On 


a J3  </» 

3^-2 

$3  w 
2c| 
C O 2 


£ 3 

3 

2 o 


1 2 o as.- 

C 3 *^N  *-*  <+-,  T 

5 O w C o C 

- > (9  ™ ,.  (J 

s -S  e S c 

- x a « g.  i .2 

& 2 -5  o § V 

S.  _ i>  Si  S > 

^ 5 - 13  u 2 

■s  ^i.  *2  u Q.~ 


U 


y 5 
S o 


O 5!  =0  3 5 « J 

I-  o c _o  — (U 

CL  5_  a . Q -G  1> 

_ g-  E a 2 u > 

« 2 $ 5 

CL  ^ o 


to 


C ■- 

« “ 5 a ^ 3 

2^-2  » o a S 

-2ie-a=5  „ -g  u 

e'u.Ew»ouy*'2 
° * 5!  ■a^'oE'7’ 

J!  o " ^ 3 ° g S 

to'~-C(dC*5cdC> 

o £ ^ £ “ <i»  w .2  3 

to  u to  . zz  d c-  c ♦-*  rx 

-aiSigtsjsg^o 

3 oo^S  E 3 s|  a 

.ogLU&K-a-aSS 

^ -— - i d u u > a c 


^ w _ to 

S=  — u w 

f—  3 <u  , U ‘C3 

•=  O -C  € C 

a ^ 


CO 


<d  o 
■S  CL 
o 
o' 

VO 


4> 


<U 


-go 


u o 


3“  -C 
D L 2 

SP  o S 

c o ° 
§■3  0 

t->  ^ W 

c p -a 
o £ « 

3 to  3 

U C J2 
W O V 

CO  (J  u" 
— ^ 


S.^  § -i  | 

9-fS  s u 10 

" 5 -S  .s  5 

u 2-  ? 1>  > 3J 

S E 5 .2-  * s 

S 5 c o 

>>  c 2 .2  .2  «. 

U - 3 G *-*  <d 

w {«  L -J  

ju  S ch  3 = 

CL  § «*  “2  > 

e £ <->  £ 2 ? 

O ^ CL  o a.  % 

o 2 (Q  -a  — , 

— . 2P  2 u q 

.s  a u "o  <3  u 

O £ ^ S e i 

3-  D O u O p 


cd  to 


4> 


MS  o g o “ 

"-S'*5  § D.  - 


G D 


S.i 


S.  s.S-£  1“  5 .2 

**  ^ a 2P 

U q « C u 

5 2 jg  g -§ 

S»Ji  a |*-S 

’3  C « ^ P 

?d  « ^ 3 


CTJ  V -fi  ' 03 

S i * S J u 

I §■•§  S S H 

cd  U G to 


o g.  w £ •£ 
L S Q.  c3  D ^ 


O — 

«T  £ 

E | 

° « 


_o 

^ CL 


u.  ^ ee 
_2  «G 

<u  5 H 
=/)  > 
cd  — 


^ -6 

s < 


to  ~TZ 
3 _ 
■ 2 < 
CL  ' 

£ - 
3 5 

to  t^ 
Cd  Q 


§ 

cd  >> 


w ^ 

<o 

tS  O 


O 
G 

o ~ 

v £ 


o « 

>>  CL 
C O 

o fN 
- 

00  o 

<L  2 

O"  OO 

OO 


° Ig  ^ 

L-.  ^ O 

0 2 3 

co  3 ~ 

<U  O - 
u ^ O 

1 - « 


CO  «• 


30 
^ C 
u ,- 


o to 

§ 3 -s 

2 3 S 
-2  o 2- 

CL  to  3 
x -Q  O 

<L»  cd  u 


w 3 «— * zj 

_ o «/)  e 

«J  u *}  o E * 00 

a & >»  5 S "a 

£ g-Si*'2  = S 

TT  r.^  — v)  aj  — 

O S .S  & H — 

- -C  c -v  SO  o 

45  U LLl  u.  -1-1  </)  T3 


,9  9-  -o  -c  5 o "5 

g g <2  -S  jj  § £ 

5 4>  00  o *>  « 

e/)  .2  |3  C <0  u 

3 © < I J V •? 

a ° u 3 2 

I g 8 2 

- - « o = a.  S 

Mg.Sj 

S’  | b 3 o -S 

•8. 13  e > u-g  > 


W 1> 

.2  -a 
5/)  u. 

o <w 

2 £ 


3 o £ 
- - « 13  > 

o E t,  S * 
D « o 2P 


O © - Jr  >,  a 

° j “ -1  S 2 fl 

J | -i  M ! s -S 

8 1 2 r 2 1 s> 

- Q.  BJ  w d 


50  — 
T3  > 

to  5 ^ 


oft  r= 

13  ° 

— <U 

-C  -C 

I * 

«2  O 

© 3 


~z  w o 

£ a >> 


5?  2 5 


o ^ 

I'"3 


-C  — ' 


2 13 


1 6 
„ i-s 

T3  -C  5 w 

u - H >. 

<3  .£  u 2 

~ c/»  .tS  tn 

? 3>  a. -8 
* 1 u a 
| J 5 « 

-C  — -p  “O 
</j  O ”* 
4> 

•6 

3 


5 * 


T3 

J u u 
§ Q.  £ -a 
2 o 

■«  13  « ^ 

22  > £ "a 

««  T3  *5  _D 
C = 3 


3 — "O 

o O S 

>"*  r-  © T3 

a.  c 


c ■ — 

— <u 


<0  J3 


wo  u-  e 


© « 

00 

s 


<u 


Q.  - 
X ~ 4S 

£ § -- 
c u C 

o c ,o 

5 a *e 
g-  5i  u 

= 7,  S 


- - 1 
*:<*>> 
* 
s 


c/»  cO 


.2  a 
8 ° 


o 

- " S 

c ■§  .2 
.2  2 S 
a “ a 

O fl  "o 

9-  S a. 

s “ 

= « © 

a-i1^  - 

a a * tS 

">  r « 

£ o >» 

49  fl 


« 3 
O O 

-o  > £ 
x,  -r  . 

£ 4> 


© -c 


o e 4) 
c — u 

— 3 © JS 

§•^2  ■£  Z 

oh  — 2 

2 ■§  1 ® 
CO  _D  2 

“■  2 ■o  a 

a 5.  “ o 

C _ w ^ 

£ ^ 3 « 


>% 

2 « 


- S 13  v 

^ f-s  =-s 
= I s J :i  3 

^ ~ 2 o c"  5 
O a a.  tS  § 


T3 

i 


3 O 
° Q. 

r;  x 


w c 
5^3 


o « 3/1  15  f ^ 


Ills 
£ = ^ 2 
c 5 

13 


eg  3 

..  « t « s. 
M -a  ~ 1/1 

■ ••  © 


« >i  ■ 

n>  ~ >% 
's  r o 3 
O *-  u O 

u tn  .b  © 

S s;  T3  ^ 
2 o - q 
« 00  o — 
£ 00  = “ 


3 = ^ 
_ ^-3  * ,| 

2 > S o - © 

u > a a 3 o. 

S ^ - oo  2 -2  a. 

^ 5 1 & « .g 

c 9 .2  © -H 

S S - o u ^ 

2 t1 2 © So  © H t? 

in  \J  H ^3 

in  b **  (A 

_E  c % Z 

■S  <v  c M a 

_ o — . 


e ^ 


(O 

c 
o — 


» T3 

2 S 

~ -3 

.Mi 

1.1 
2 13 

eo  2:  a 
.2  5 4> 

•a  3 1 

E 2>s 

o ! u 

"3 

u 

S.Sj 

W Q. 

^ w 2 

= o E 

u 

f ! 'S* 

_ = o , — 

O Q.  AJ 

0 -3  p 4>  _c 

*-  y c T3  3 

■a  9 2 « 

o .2  u 5! 

■§!  2 

:a 


1»  iZ 
« Q. 


u — a" 

5 z a- 

£ « 


— 3 C 

« <4 


e S 2 

o k.  3 

^ o.  5 

^ H ° 

Q.  u UJ  S 


oo  oo 
c c 


£ 2,  £'-3  £ 

* £ £ -s  s.  $ 


2 >>  2 <=  C 

00^  * o O 2 

1 g.fi " w 


cT 

l>  q 
> c- 

= 5 
co  a 

& - 

2 j 


u 

a. 


3 

a. 


Wyoming  today  is  approximately  80  millii 
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In  conclusion,  we  believe  that  the  Canadian  Express  pipeline  will  have  significant 
negative  impacts  upon  Wyoming  in  socioeconomic  terms  We  ask  that  the 
socioeconomic  portion  of  the  DEIS  be  given  greater  attention  in  reaction  to  these 
comments 
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5.  A significant  level  of  upstream  activity  will  occur,  in  the  form  of  exploration  and 

exploitation  of  ecosystems  in  Alberta,  in  order  to  provide  oil  for  the  Express  Line  in 
Montana.  Hundreds,  possibly  thousands,  of  such  individual  actions  will  take  place 
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information  be  considered  in  arriving  at  a decision  regarding  the 
pipeline? 

Qnotion  8 b.  How  will  you  determine  'significance*  of  impact  (page 

4-27)  on  endangered  species  if  your  baseline  data,  as  in  the  case  of 
ferrets,  is  not  available,  as  is  conceded  on  pages  4-42  to  4-46? 
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! Wyoming  seeks  to  be  at  the  forefront  of  protecting  state  and  domestic  oil  exploration  and 
j production  It  is  critical  for  the  state  and  the  nation  that  U S companies  be  allowed  the 
d opportunity  to  explore  for  and  develop  our  own  petroleum  resources  The  increasing  national 
dependence  upon  foreign  oil,  whether  from  Canada  or  the  Middle  East,  is  detrimental  to  our 
balance  of  trade  and  should  be  discouraged,  not  promoted  by  federal  agencies  Any  pipeline  that 
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oil  On  September  1 1,  1995,  The  Oil  Daily  announced  producer  support  for  the  120,000  bbls/d 
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year  decline  rale  for  its  project,  and  Energy  Analyst  used  a 4 4 percent  per  year  decline 
rate  IPAMS  believes  the  decline  rate  is  nearer  4 percent  per  year,  which  results  in  an 
average  ten-year  decline  rate  of  3.5  percent  (see  attached  Exhibit  1)  It  should  be  noted 
that  oil  production  for  the  first  six  months  of  1995  is  greater  than  the  production  for  the 
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to  the  lands  and  resources  As  a steward  of  public  lands,  the  BLM  is  vested  with  the 
responsibility  to  conserve  the  nations'  natural  resources  and  to  prevent  waste 
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The  Honorable  Edward  T.  Schafer.  Governor 
State  of  North  Dakota 
State  Capitol 

600  E Boulevard  Avenue 
Bismarck  ND  58505-0001 
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Regulatory  Manager 
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Proposed  Action  Alternative  (Alternative  2)  which  is  the  project  as 
originally  proposed  by  Express ; and 
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(8)  On  page  1-14,  under  Wyoming  State  Engineer's  Office, 
Surface  water  appropriation  permit,  the  agency  action 
referenced  is  for  issuance  of  a license  for  encroachment  on 
state  highways.  Express  believes  that  the  reference  action 
should  be  issuance  of  a license  to  appropriate  surface  water. 
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2-fl  (para.  5, 1.  5)  Change  "Wyoming^'  to  "Montana." 
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Express  understands  that  most  of  the  streams  in  Table  12 
would  be  classed  as  Class  V under  the  "State  Fishery  Class" 
heading,  but  the  Notes  at  the  end  of  the  table  do  not  describe 
either  a Class  V or  a Class  II  stream  Express  suggests  that  the 
Notes  be  revised  as  suggested  below. 
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417.8-418  1)"  is  not  applicable  to  the  Express  project  and  z Comment  included  See  response  to  comment  140  n Text  deleted  Iron)  Table  28  on  pace  4-3 

should  be  deleted.  * v ~ 
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(4)  a proposed  mitigation  for  the  piping  plover  appears  to 
have  been  accidentally  transposed  to  the  discussion  of  least 
terns;  and 
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i.  2, 1.  5)  Change  sentence  beginning  'The  block  valves  . . to  read  as 
follows:  'The  mainline  block  valves  would  be  remotely 

operated  at  all  river  crossings  and  at  select  other  points." 
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The  "Economic  Analysis  of  System  Alternatives  to  Express"  is  set  forth  in 
Chapter  2 at  pages  2-12  through  2-22  and,  in  part,  in  the  Executive  Summary, 
pages  S-4  through  S-8.  As  noted  in  the  introduction  on  page  2-12,  this  analysis 
was  performed  to  assist  the  Montana  Board  of  Environmental  Review  (BER)  in 
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of  Express'  application  to  the  National  Energy  Board  of  Canada  for  approval  to 
construct  facilities  in  Canada.  Appendix  A further  details  the  current  market 
situation  and  explains  the  purpose  and  need  for  the  Express  project. 
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pipelines  involved  may  actually  result  in  more  significant  environmental 
impacts  than  those  identified  for  the  Express  proposal.  In  Express'  view  this  is 
not  an  economically  feasible  alternative  to  Express. 
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Although  Farmland  is  increasing  capacity  by  60,000  BPD,  there  is  no 
qqq  indication  that  product  will  be  transported  to  PADD  IV  More  product  pipeline 
capacity  would  be  required.  The  larger  PADD  II  market  is  still  growing  and  likely 
will  need  more  product. 


Express  appreciates  the  opportunity  to  present  its  comments  on  the  DEIS 
and  respectfully  requests  that  its  suggested  modifications  be  adopted  in  the  Final 
EIS. 
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Refinery  closures,  if  they  should  occur,  will  not  be  for  a lack  of  feedstock  from  existing 
sources  but  due  to  the  increased  cost  associated  with  the  Clean  Air  Act  combined  with  the 
small  capacity  of  most  refineries  that  lack  the  economy  of  scale  In  addition,  product  lines 
are  being  built  to  supply  refined  products  to  the  major  markets  of  Denver.  Colorado 
Springs  and  Salt  Lake  City  Retraction  of  refined  products  from  export  pipelines  in  the 
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FRONTIER  OIL  CORPORATION 

and  Subsidiaries 
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Frontier  Oil  Corporation’s  manufacturing  facility  is  an  oil  refinery  located  in  the  southeastern 
Wyoming  city  of  Cheyenne.  Frontier's  Cheyenne  refinery  was  originally  constructed  in  the  mid- 


obtainable  and  we  have  consequently  had  to  either  curtail  our  throughput  or  process  other,  less 
desirable  crude  oils  resulting  in  reduced  profitability  As  recently  as  mid- 1993  Frontier  processed 
up  to  28.000  barrels-per-day  ot  Wyoming  General  Sour.  Today  that  volume  is  down  to  18,000 
barrels-per-day  even  though  Wyoming  General  Sour  is  the  preferred  crude  lor  Frontier  s refinery 
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produced  crude  oils  will  continue  to  enjoy  this  cost  advantage  even  as  imports  increase,  as  long  as 
there  is  a healthy  local  refining  market  for  the  locally  produced  crude  oils.  However,  if  the  local 
market  is  weakened  by  refinery  closures,  locally  produced  crude  oils  will  have  to  be  transported  to 
other  markets  and  also  incur  incremental  transportation  costs  thus  becoming  less  competitive. 


Frontier  therefore  believes  that  the  Express  Crude  Oil  Pipeline  or  a similar  project  designed  to 
reliabl)  transport  needed  incremental  crude  oil  to  the  refiners  in  the  region  benefits  not  onl>  the 
enure  oil  industry,  producers  and  refiners  alike,  but.  by  keeping  the  whole  industry  healthy,  also 
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economies.  As  stated  in  the  Draft  EIS,  regional  refinery  closures  may  be  expected  unless  refiners 
can  access  reliable  supplies  of  crude  oils  to  supplement  the  declining  local  production.  Obviously, 
from  the  viewpoint  of  an  independent  refiner,  the  most  reliable  source  of  supplemental  crude  oil 
would  be  that  provided  by  an  independent  producer  and/or  an  independent  pipeline  operator,  such 
as  that  offered  by  the  Express  Crude  Oil  Pipeline  project. 
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addiuonaJ  information  on  which  to  base  your  decision. 


economy.  After  all.  many  of  them  have  succeeded  In  areas  where  major 
companies  have  withdrawn.  This  study  highlights  are  as  follows: 

• More  than  120  petroleum  refineries  have  been  retired  from  service 
In  the  United  States  since  1980.  Of  these.  91  could  be  classified  as 


The  small  refiner  reported  similar  future  annual  capital  expenditures 
per  EDC  to  the  rest  of  the  United  States  refining  Industry.  Since  the 
future  of  profitability  within  petroleum  refining  may  be  limited,  both 
the  small  refiners  and  the  rest  of  the  Industry  expect  to  keep  total 


purported  by  the  NPC. 
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be  a medium  term  effect  on  product  pricing.  Product  can  always  be  trucked  or 
railroaded  from  distant  sources,  either  product  terminals  or  other  refineries,  for  a 
significant  additional  cost  to  the  consumer.  Eventually,  if  a sufficient  pricing 
differential  persisted,  product  pipelines  or  other  transportation  systems  would 
expand  to  supply  the  difference. 
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that  explore  and  produce  in  Canada  There  are  beliefs  in  some  quarters  as  articulated  in  the  BLM 
EIS  on  the  pipeline- -that  our  region  is  running  out  of  ways  to  meet  present  refinery  requirements  since 
production  in  Wyoming  and  elsewhere  in  the  region  is  falling  off 


Bui  what  it  production  in  Wyoming  were  to  stabilize?  And  even  it  production  was  to  drop 
some  more  in  the  future,  could  refineries  in  the  region  gel  their  crude  oil  supplies  by  way  ot  other 
sources?  Interesting  questions- -especially  when  some  $25  million  a year  in  state  and  local  mineral 
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otganiialktn.  Hu  more  InloimaUon,  call  (307)  377-BOOO. 
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Rehabilitation  Potentials  for  Soils  Crossed  by  the  Express  Pipeline  Route 
(DEIS,  Table  7,  3-14),  which  does  not  indicate  any  source  or  provide  any  t 
of  supportive  documentation.  40  CFR  § 1502.14(0  states  that  "agencies  si 
include  appropriate  mitigation  measures  not  already  included  in  the 
proposed  action  or  alternative." 
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Potential  impact  on  fish  habitat  and  populations  ranges  from  physical  or 
chemical  changes  in  water  quality  to  degradation  and  loss  of  physical  habitat. 
(DEIS,  4-33)  Impacts  were  judged  to  be  significant  based  on  the  following 
criteria: 


Increased  sedimentation  and  turbidi 
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Alto,  this  paragraph  references  the  seven  route  maps  which  illustrate  the 
crossings  of  major  transportation  facilities.  Mot  all  highway  crossings 
illustrated  in  these  maps  are  listed  in  the  first  paragraph  on  page  3-36. 
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Response  4:  See  response  to  Comment  #4/14 


APPENDIX  R 

PROPOSED  POWER  LINES  FOR  THE  EXPRESS  PUMP  STATIONS 


Introduction 


The  project  would  include  construction  of  three  pump  stations  in  Montana  and  two  in  Wyoming. 
The  Montana  stations  would  be  near  Eagle  Butte,  10  miles  south  of  Virgelle,  near  the  community 
of  Straw,  and  the  third  near  Edgar.  Each  of  these  stations  would  require  construction  of  a short 
electric  transmission  line.  The  Wyoming  stations  would  be  about  five  miles  southwest  of  Greybull 
and  about  15  miles  east  of  Thermopolis. 

The  pump  station  near  Eagle  Butte  would  be  connected  to  a 69-kV  line  that  would  tie  in  to  an 
existing  69-kV  line  east  of  the  Virgelle  substation.  The  existing  line  is  owned  by  the  Hill  County 
Electric  Co-op. 

The  line  to  the  Eagle  Butte  will  be  about  14  miles  long  with  the  first  10  miles  running  along  county 
roads  and  section  lines  as  shown  in  Figure  R-l.  Two  locations  are  being  considered  for  the 
southernmost  4 miles  of  this  line.  The  Montana  Power  Company  (MPC)  would  install  four  69-kV 
breakers  at  Fort  Benton  to  serve  the  new  line. 

The  pump  station  at  Straw  would  require  construction  of  about  a mile  of  100-kV  line  between  the 
station  and  an  MPC  100-kV  line  that  passes  by  on  the  west  (Figure  R-2). 

The  Edgar  pump  station  would  be  served  by  about  2 miles  of  100-kV  line  that  would  be  built 
between  the  station  and  MPC’s  Laurel  to  Bridger  100-kV  line  to  the  east  (Figure  R-3). 

The  Greybull  pump  station  would  require  construction  of  a two-mile  1 15-kV  line  from  the  Nahne 
Jennings  substation.  At  this  point,  the  proposed  transmission  lie  would  tap  into  the  Big  Horn  Rural 
Electric  1 15-kV  distribution  line  (Figure  R-4). 

Two  options  are  proposed  for  the  Kirby  Creek  pump  station  power  line.  Both  options  would  tie  into 
an  the  existing  Pacific  Power  1 15-kV  Thermopolis  to  Worland  line  with  1 15-kV  taps.  One  option 
would  tie  into  the  line  about  six  miles  north  of  the  Thermoplis  substation,  while  the  other  option 
would  be  to  tap  the  line  about  12  miles  north  of  the  Thermopolis  substation.  The  transmission  line 
would  then  parallel  Wyoming  State  Road  1 72  for  about  1 5 miles,  and  then  turn  south  for  six  miles 
over  gently  sloping  terrain  to  the  Kirby  Creek  pump  station.  The  second  option  would  connect  to 
the  line  about  three  miles  west  of  Kirby,  Wyoming,  extend  east  for  six  miles  crossing  U.S.  Highway 
20,  turn  south  for  about  four  miles  paralleling  an  unimproved  road,  and  then  join  the  first  option 
route  about  two  miles  east  of  Lucerne,  Wyoming  (Figure  R-5). 

The  new  transmission  lines  in  Montana  are  classified  under  the  Montana  Major  Facility  Siting  Act 
as  “associated  facilities,”  and  as  such  they  must  be  approved  by  the  Montana  Board  of 
Environmental  Review  before  the  certificate  can  be  issued.  In  order  to  ensure  compliance  with  the 
Siting  Act,  DEQ  would  participate  in  line  siting  and  development  of  site  specific  environmental 
measures  to  keep  impacts  as  low  as  possible  at  these  sites. 
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Figure  R-1 

Proposed  Transmission  Line 
to  Eagle  Butte  Pump  Station 


Figure  R-2 

Proposed  Transmission  Line 
to  Straw  Pump  Station 


Figure  R-3 

Proposed  Transmission  Line 
to  Edgar  Pump  Station 


Figure  R-4 

Proposed  Transmission  Line 
to  Greybull  Pump  Station 


v.  0 

C>:  » — 


f'V'-r, 


Transmission  Line 


&SS 


Jl  15  kVTap  Po  nt 


-f=* 


LGebo 


y 

Alternative  2 


• v/"V 


c$L. 

^ - <*■■■• 

Proposed 


rf^. 


#b' 


■ xv  t^s 

fr^  r ’ 7 ^ 


-T 


►*°°-^  ^ -n v 


ull 


/ 1 ^ 

Uif^  \J 

^ 115  kVTap  Points  O^oT 
Alternative  1 


-1W 


'JSOOO 


Thermopolis  Substation  ^ sQ- 


'SOO$. 


*1 


£'V' 


Express  Pipeline 

slf^-Uj 


r 


5, 


%.J^- 


4\\ 


l \ 


Pump  Station 
MP  413  R- 


/ ' ° 
i-^^> 


01 


Figure  R-5 

Proposed  Transmission  Line 
to  Kirby  Creek  Pump  Station 
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Overview  of  Affected  Environment 


Most  of  the  area  affected  by  electric  line  construction  to  the  Eagle  Butte  pump  station  is  used  either 
for  dry  land  grain  farming,  cattle  grazing,  or  for  county  road  right  of  way.  Trees  are  absent  from 
most  of  this  area.  The  alternative  routes  pass  near  several  stock  ponds  and  would  span  several 
intermittent  drainages.  Topography  is  generally  flat  but  is  broken  by  Crow  Coulee. 

The  area  that  would  be  affected  by  the  Straw  tap  is  farmed  and  used  for  grazing.  Trees  generally 
are  absent  from  this  area.  Topography  is  flat  to  gently  sloping. 

In  the  Edgar  area  the  proposed  electric  line  would  traverse  moderate  to  steep  slopes  adjacent  to 
Fivemile  Creek  and  would  cross  level  ground  in  the  Clarks  Fork  river  valley.  Rangeland  vegetation 
is  present  in  the  upland  areas  adjacent  to  Fivemile  Creek,  with  riparian  trees  and  shrubs  along  the 
Clarks  Fork.  Much  of  the  remaining  area  is  irrigated  cropland. 

The  proposed  power  line  from  the  Greybull  pump  station  would  traverse  gently  sloping  agricultural 
land  void  of  trees.  The  line  would  cross  the  Greybull  River,  its  associated  wetland  vegetation,  and 
the  Greybull  River  Road. 

Two  options  are  proposed  for  the  Kirby  Creek  pump  station  power  line.  Both  options  would  tie  into 
an  existing  transmission  line  with  1 15-kV  taps.  One  option  would  tie  into  the  transmission  line 
about  six  miles  north  of  the  Thermoplis  substation,  while  the  other  option  would  be  to  tap  the 
transmission  line  about  12  miles  north  of  the  Thermopolis  substation.  The  first  option  would  cross 
Out  Creek  and  several  intermittent  drainages  before  crossing  U.S.  Highway  20.  The  line  would  then 
parallel  Wyoming  State  Road  1 72  for  about  1 5 miles,  and  then  turn  south  for  six  miles  over  gently 
sloping  terrain  to  the  Kirby  Creek  pump  station.  The  second  option  would  connect  to  the 
transmission  line  about  three  miles  west  of  Kirby,  Wyoming,  extend  east  for  six  miles  crossing  U.S. 
Highway  20,  turn  south  for  about  four  miles  paralleling  an  unimproved  road,  and  then  join  the  first 
option  route  about  two  miles  east  of  Lucerne,  Wyoming.  The  second  option  would  cross  a few 
intermittent  drainages.  Generally,  both  options  are  devoid  of  trees. 

Potential  Impacts 

Land  Use 

Various  land  uses  could  be  affected  by  construction  of  electric  lines  to  pipeline  pumping  stations. 
Their  uses  include  agricultural  cultivation  and  grazing. 

Agricultural  impacts  can  be  either  short-term  and  long-term.  Short-term  impacts  include  restrictions 
on  existing  irrigation  operations  during  construction,  increased  potential  for  introduction  of  noxious 
weeds,  reduced  crop  yields  due  to  soil  compaction  and  erosion,  and  temporary  loss  of  cropland  in 
staging  areas  and  on  roads  required  to  reach  structure  sites.  Long-term  impacts  to  agriculture 
include: 
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► possible  spread  of  weeds; 

► loss  of  cropland  under  and  around  structures; 

► interference  with  farming  operations  near  and  around  structures; 

► potential  damage  to  equipment  such  as  combines  or  harrows  from  accidents; 

► reduced  crop  yields  due  to  weeds  and  soil  compaction  resulting  from  disrupted  farming 
patterns  around  structures; 

► replacement  or  alteration  of  existing  or  proposed  irrigation  systems  from  poles  and 
overhead  wires; 

► location  restrictions  on  future  sprinkler  systems; 

► interference  with  aircraft  applications  of  fertilizer,  pesticides,  and  herbicides. 

The  amount  of  land  permanently  removed  from  production  varies  with  line  size,  the  type  and 
spacing  of  structures,  farming  practices,  and  terrain.  An  “H-frame”  electric  structure  can  remove 
up  to  200  square  feet  of  cropland  from  production,  while  a single  pole  structure  would  typically 
occupy  60  to  100  square  feet.  Any  guy  wires  needed  to  support  a structure  take  additional  space. 
When  it  is  not  possible  to  avoid  crossing  cropland,  location  of  structures  along  existing  fence  lines 
and  roads  along  field  borders  can  reduce  impacts. 

Impacts  to  cultivated  lands  include  loss  of  crop  production,  traffic,  dust,  noise  and  erosion.  Impacts 
to  grazing  land  include  temporary  disturbance  of  grazing  patterns  and  disruption  of  animal  access 
to  stock  water  during  the  construction  period.  Soil  compaction  on  access  roads  and  trails  may  cause 
a decrease  in  forage  production.  DEQ's  environmental  specifications  include  reclaiming  work  areas 
and  roads  through  measures  such  as  disking  or  deep  ripping  surfaces  and  reseeding,  and  installing 
gates  or  replacing  fences  to  control  access. 

Avoiding  the  spread  of  noxious  weeds  along  electric  line  rights-of-way  and  access  roads  is  always 
a concern.  Impacts  could  result  from  stands  of  weeds,  especially  noxious  weeds,  becoming 
established  on  newly  disturbed  areas,  and  from  the  spread  of  weeds  by  construction  equipment. 
DEQ  would  require  that  nearby  weed  infestations  be  located  and  treated  with  herbicides  at  least  two 
weeks  prior  to  construction.  A thorough  washing  of  all  vehicles  would  be  required  to  remove  seeds 
before  they  leave  infested  areas.  DEQ  would  require  prompt  reseeding  and  monitoring  of 
reclamation  success  for  at  least  five  years  after  construction. 

Visual  Resources 

Concern  for  visual  resources  reflect  the  public’s  viewing  values  and  expectations.  The  sensitivity 
of  the  landscape  to  change  can  effect  the  degree  of  impact.  Low  visual  impacts  are  expected  due 
to  the  location  of  proposed  lines,  low  number  of  viewers,  and  the  proposed  facilities  themselves. 

Social  and  Economic  Effects 

Based  on  the  sizes  and  lengths  of  proposed  lines,  no  appreciable  increases  in  demand  on  local 
schools,  water,  sewer  or  solid  waste,  or  police  and  fire  protection  services  would  be  expected. 
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Beneficial  effects  might  result  from  increased  property  tax  revenues  for  counties  and  school  districts 
where  facilities  would  be  constructed.  The  project's  taxable  property  may  increase  local  tax  bases 
slightly. 

Soils  and  Geology 

Disturbance  of  the  ground  surface  and  subsurface  and  removal  of  vegetative  cover  during  right-of- 
way  clearing,  access  road  construction,  and  preparation  of  structure  sites  increase  soil  erosion  and 
can  cause  landslides  depending  on  conditions.  These  activities  also  can  affect  soil  productivity  and 
physical  characteristics.  Potential  for  erosion  would  be  greatest  on  hilly  terrain  adjacent  to  Crow 
Coulee  and  Fivemile  Creek  where  access  roads  to  powerline  poles  might  be  required.  Less  than  two 
miles  of  land  with  moderate  to  high  potential  for  water  erosion  would  be  crossed  in  Montana. 
Successful  erosion  controls  are  expected  to  limit  construction  impacts  to  the  short  term. 

Vegetation 

Impacts  to  vegetation  are  not  expected  to  be  great.  Most  of  the  electric  lines  can  be  constructed 
without  building  new  access  roads.  Vehicles  would  travel  cross  country  or  work  from  existing 
county  roads. 

Floodplains  and  Wetlands 

Impacts  to  riparian  areas  and  wetlands  would  be  reduced  by  siting  and  construction  practices  that 
would  avoid  wetlands  whenever  possible,  placing  structures  to  span  these  areas,  and  precluding 
vehicular  access  from  these  areas.  Where  wetlands  or  floodplains  could  not  be  avoided,  appropriate 
mitigation  would  be  required  by  DEQ  and  the  BLM.  A small  amount  of  riparian  vegetation  might 
be  cleared  to  construct  the  electric  line  at  the  crossing  of  the  Clarks  Fork  in  Montana. 

Aquatic  Resources 

The  clearing  of  ground  cover  during  construction  of  electric  lines  and  access  roads  can  directly 
result  in  erosion  and  consequent  sediment  increases  in  streams  and  rivers,  or  can  combine  with  other 
disturbances  in  watersheds  to  result  in  cumulative  impacts.  Construction  of  bridges,  installation  of 
culverts,  and  traffic  across  streams  and  rivers  can  alter  stream  channels  and  temporarily  increase 
turbidity.  Right-of-way  clearing  for  construction  or  maintenance  can  damage  streambank 
vegetation,  causing  an  increase  in  stream  sediment.  Surface  runoff  can  be  increased  by  soil 
compaction  and  removal  of  vegetative  cover.  Reclamation  and  revegetation  measures  would 
gradually  decrease  any  construction-related  sediment  production.  Impacts  to  water  quality  from 
electric  line  construction  would  be  greatest  along  the  steep  slopes  adjacent  to  Crow  Coulee,  Fivemile 
Creek,  and  at  the  Clarks  Fork  river  crossing.  Prompt  reclamation  and  successful  revegetation  would 
reduce  these  impacts  to  insignificant  levels  in  the  long-term.  With  successful  reclamation  efforts, 
only  minor  short-term  effects  to  fish  habitat  are  expected  from  electric  line  construction  in  Montana. 
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Wildlife 


Electric  lines  can  increase  collision  hazards  for  waterfowl  and  other  birds  flying  at  low-altitude. 
Collision  potential  would  increase  when  line  location  is  near  areas  of  high  bird  concentration, 
during  migration  seasons,  and  when  large  numbers  of  birds  may  use  local  bodies  of  water  such  as 
at  the  crossing  of  the  Clarks  Fork  and  where  lines  are  located  near  stockponds  and  wetlands.  Use 
of  marker  balls  or  helical  wraps  on  overhead  ground  wires  would  increase  wire  visibility  and  reduce 
collisions.  Raptors  may  be  electrocuted  when  perching  on  improperly  designed  electric  lines. 
Raptor  safe  designs  (Olendorff  et.  al.  1981)  can  reduce  or  eliminate  the  chance  for  electrocution. 

Cultural  and  Native  American  Resources 

Impact  on  historic  and  prehistoric  resources  are  expected  to  be  reduced  to  minimum  levels  based 
on  the  procedures  described  in  the  Express  Pipeline  Programmatic  Agreement,  Appendix  L. 

Air  Quality 

Impacts  to  local  air  quality  from  electric  line  construction  result  from  construction  traffic  on  paved 
and  unpaved  roads  and  exhaust  emissions  from  equipment  and  vehicles.  They  are  likely  to  be  short- 
term. 

Electric  Line  Noise 

Electric  transmission  lines  larger  than  69-kV  can  generate  a noticeable  background  “humming” 
sound  near  the  line,  particularly  during  wet  weather.  Lower  capacity  electrical  lines  (69  kV  and 
smaller)  generally  create  noise  that  is  lower  than  ambient  background  levels. 
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